CONTROL DATA” 1700 

COMPUTER SYSTEM 


MAINTENANCE 

COMMAND TIMING CHARTS 


CONTROL DATA 

CORPORATION 


CUSTOMER ENGINEERING MANUAL 



RECORD of REVISIONS 


REVISION 


NOTES 


A (8-19-66) Final edition released. 


B Publication Change Order 17737, no Product Designation change. Pages 4,7, 11, 14, 17, 19, 22, 24, 


(10-17-67) 27, 29, 32, 34, 36, 37, 39,40,43, 45, 48, 50, 53, 55, 58, 59, 62, 65, 67, 69, 71, 72, 74 and 75 revised. 


C Manual revised; includes Engineering Change Order 20828, publication change only. Pages 1, 27, 


(10-28-68) 29, 31, 32, 34, 36, 39, 40, 43, 45, 47, 48, 50, 52, 53, 55, 57, 62, 65, 66, 67, 69, 71, 74, 76, 


98, 102, 111 and 119 revised. 


Manual revised; Includes Engineering Change Order 32957. Pages 4, 8, 11, 17. 52, 58. 76 


(11-20-72) I 118, 119, and 120 are revised. 


Pub No. 60194500 
© 1966, 1967, 1968, 1972 
by Control Data Corporation 

Printed in United States of America 


Address comments concerning this 
manual to : 

Control Data Corporation 
Technical Publications Department 
4201 North Lexington Avenue 
St. Paul, Minnesota 55112 

or use Comment Sheet in the back of 
this manual. 



















COMMAND TIMING CONTENTS 


Addressing 


A ■ 0 




A * 0 


A 0 


Page 


r 

ind 


i 

Hexadecimal 


1 

1 

1 

1 

F 

1 

1 

1 

1 

0 

E 

5 

1 

1 

0 

1 

D 

8 

1 

1 

0 

0 

C 

12 

1 

0 

1 

1 

B 

15 

1 

0 

1 

0 

A 

18 

1 

0 

0 

1 

9 

20 

1 

0 

0 

0 

8 

23 


1 

1 

1 

1 

F 

25 

1 

1 

1 

0 

E 

28 

1 

1 

0 

1 

D 

30 

1 

1 

0 

0 

C 

33 

1 

0 

1 

1 

B 

35 

1 

0 

1 

0 

A 

37 

1 

0 

0 

1 

9 

38 

1 

0 

0 

0 

8 

4,0 


0 

1 

1 

1 

7 

41 

0 

1 

1 

0 

6 

44 

0 

1 

0 

1 

5 

46 

0 

1 

0 

0 

4 

49 

0 

0 

1 

1 

3 

51 

0 

0 

1 

0 

2 

54 

0 

0 

0 

1 

1 

56 

0 

,0 

0 

0 

0 

59 


0 

1 

1 

1 

7 

60 

0 

1 

1 

0 

6 

, 63 

0 

1 

0 

1 

5 

64 

0 

1 

0 

0 

4 

68 

0 

0 

1 

1 ■- 

3 

70 

0 

0 

1 

0 

2 

72 

0 

0 

0 

1 

1 

73 

0 

0 

0 

0 

0 

75 



Rev. A 



COMMAND TIMING CONTENTS (cont'd) 


Instruction Page 

Selective Stop 76 

Skips 77 

Input to A / Output from A 78 

Inhibit/Enable Interrupt 79 

Set/ Clear Program Protect 80, 81 

Inter-Register 82 

Increase A . .83 

Enter A 84 

No Operation 85 

Enter Q 86 

Increase Q 87 

Exit Interrupt 88, 89 

Shifts 90-94 

Last of Any Addressing Sequence 95 

J\xmp 96 

Multiply Integer 97-100 

Divide Integer 101-104 

Store Q 105 

Return Jump 106 

Store A 107 

Store A, Parity to A 108 

Add to A 109 

Subtract from A 110 

And with A 111 

Exclusive OR with A 112 

Load A 113 

Replace Add One to Storage ; 114, 115 

Load Q ,116 

Add to Q 117 

Interrupts 118-121 


Rev. A 


IV 



COMMAND TIMING 


CODE 

INSTRUCTION 

FUNCTION 

1111=F 


Addressing Effective Address 

r (P+l+( P+1 )1 +(Q)+(00FF) 


SEQUENCE / CYCLE (S);. 

r, A= 0, ind. q, i 

EXECUTION TIME 


TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

RNI 





000 

39 

Z -*X 



025 

23 

X ^F 



A 





050 

13 

Set A=0 

A= 0 



9 

Set ADR 

(F^0)(Sweep + E; 

iterKProtect Fault) 


39 

Clr X upper 



ADR 





A 100 

51 

P — Adder 

(RNI)(ADR)(A=0) 



49 

+1 — Adder 

(RNI)(ADR)(A=0) 


A 250 

37 

Set Adder — P 

(RNI)(ADR)(ZS=0) 



41 

Set Adder — Y 



300 

37 

Adder — P 




41 

Adder — Y 



350 

13 

Set difeable Clr r 

(RNI)(ADR)(r+q) 

A* 0 

B 050 

101 

Req. Storage 

(IM.OP. HRNiKr 

ead index) 

150 

9 

Clr. RNI 



350 

13 

Clr. Disable 





Clr. r 





Wait 







• 1 





Rev. C 













FUNCTION 


COMMAND TIMING 


CODE 


INSTRUCTION 


Effective Address 


Addressing 


SEQUENCE / CYCLE (S) -. 
EXECUTION TIME •. 


ind, q, i 


2nd Pass 


TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

ADR 





000 

39 

Z 



A 100 

51 

X -Addend 

AJ^O+RNI 



49 

Y — Adder 

(r)(RNI+A?^ 0)+rei 

Ld index 

250 

41 

Set Adder — Y 



300 

41 

Adder — Y 



B 050 

101 

Req. Storage 


ead index) 

300 

23 

Clr. r 

Disable Clr. r 




Wait 




2 

Rev. A 
FORM CA 206 


















COMMAND TIMING 



INSTRUCTION 


SEQUENCE / CYCLE (S) : 


EXECUTION TIME 


PAGE / 
TERM 


ind, q, i 


COMMAND 


Addressing 


CONDITION 


FUNCTION 


Effective Address 


3rd Pass 


REMARKS 


ADR 


A 100 


B 050 


39 Z -X 

51 X- Adder 

23 Clr. ind 
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1011 = B 


Addressing P+1+(P+1)+(Q)+C00FF) 


SEQUENCE / CYCLE (S) -. 


EXECUTION 

TIME •. 

r, A= 0, ; 

ind, q, i 

1st Pass 

TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

RNI 





000 

39 

Z-X 



025 

23 

X— F 



A 





050 

13 

Set A= 0 




9 

Set ADR 

F ^ 0 (Sweep + E 

nter)(Protect Fault) 


39 

Clr. X upper 



ADR 





A 100 

51 

P -♦ Adder 

(RNI)(ADR)(A=05 

r 


49 

+1 -► Adder 

(RNI)(ADR)(A = 0: 

\ 

1 

A 2 50 

39 

Set Adder -» P 

(RNI)(ADR)(A = 0: 

1 


41 

Set Adder — Y 

ADR 


300 

39 

Adder — P 




41 

Adder — Y 
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13 

Set Disable Clr r 

(A= 0)(r + q) 
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EXECUTION TIME 
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ADR 


ind, q, i 
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FUNCTION 
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2nd Pass 
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r (RNI + 0 ) -)l read index 


Set Adder — Y 


B 050 


Adder -► Y 
Y -►Adder 
Q — Adder 
Set read index 

Req. Storage 
Set Adder —X 
Set Adder —Y 

Clr. q 

Adder —X 
Adder —Y 
Clr r 


(INT)(ind)(q)(RN;+A?« 0) 
(INT)(ind)(q)(RN>A?f 0) 
(lNT)(Ina)(i)(RNlhA?t 0) 


(IM. OP. KRNlKi^ad index) 
(ind)(q)(RNI+A^ d) + INT 
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SEQUENCE / CYCLE(S): 


EXECUTION TIME 


PAGE / 
TERM 


COMMAND 


FUNCTION Effective Address 
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ind, q, i 


CONDITION 


3rd and Last Pass 


REMARKS 


X 

X - Addend 
Adder 


A^O+ROT 

(r)(RNI+A!^0)+read index 


Set Adder (r)(RNT+A?^0)+re2 d index 

Set Adder 

Adder “^X 
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P+1+(P+1)+(Q) 

SEQUENCE / CYCLE (S) -. 

r, A= 0, 

EXECUTION TIME '. 

ind, q, i 
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PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

RNI 
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025 

39 

23 

Z --X 
X —F 




A 

050 

13 

Set A= 0 





9 

39 

Set ADR 
Clr. X upper 

F ^ 0 (Sweep + E 

nter)(Protect Fault) 

ADR 
A 100 

51 

49 

P --Adder 
+1 Adder 

(RNI)(ADR)(A=0) 

(RNI)(ADR)(A=0) 


A 250 

39 

41 

Set Adder — P 
Set Adder — Y 

(RNI)(ADR)(A=0) 

ADR 


300 

39 

41 

Adder — P 
Adder — Y 




350 

13 

Set Disable Clr r 

(A= 0)(r + q) 


B 050 

101 

Req. Storage 

(IM. OP. KRNiKr 

Bad index) 

150 


9 

Clr. RNI 
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Wait 
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Clr. Disable 
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COMMAND TIMING 



INSTRUCTION 
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FUNCTION 
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SEQUENCE /CYCLE(S)-. 


EXECUTION TIME •. 


PAGE / 
TERM 


ADR 


A 100 


ind, q, i 


COMMAND 


CONDITION 


2nd and Last Pass 


REMARKS 


Z —X 

X — Addend 
Y— Adder 

Set Adder — Y 

Adder —Y 
Y — Adder 
Q — Adder 


A M + RNI 

r ( RNI + Li 0)h| read index 


(INT)(ind)(q)(RNl + AM) 
(INT)(ind)(q)(RNl + AM) 


Req. Storage (IM, OP. )(RNl)(r jad index) 
Set Adder —X (ind)(q)(H^ + A- 0) + INT 
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Clr. q 
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EXECUTION 

TIME 
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ind, q, i 

1st Pass 

TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 


RNI 

000 39 Z 

025 23 X^F 


A 

050 13 Set A= 0 

9 Set ADR F ^ 0 (Sweep + i nter)(Protect Fault) 

39 Clr. X upper 

ADR 

A 100 51 P ^Adder {RNI)(ADR)( A= 0) 

49 +1 ^Adder (RNI)(ADR)( A=0) 

A 250 37 Set Adder -*P (RNI)(ADR)(A=0) 

41 Set Adder— Y ADR 

300 37 Adder — P 

41 Adder— Y 

350 13 Set Disable Clr.r (A=0)(r + q) 

B 050 101 Req. Storage (IM. OP. )(RNl)(r iadTndex) 

150 9 Clr, RNI 

350 13 Clr. Disable 

Clr. r 
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PAGE / 
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39 
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51 
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49 

Y- Adder 

(r)(RNI+A?^0)+re 

ad index 
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39 

Set Adder -»X 

(r)(RNI+A5^0)+re 

ad index 


41 

Set Adder -♦¥ 



300 

39 

Adder— X 




41 

Adder — Y 




13 

Set read index 

(INT)(ind)(i)(RN 

i+A?^0) 

B 050 

101 

Req. Storage 

(IM.OP.KROTK: 

“ead index) 

300 

23 

Clr. i 

read index 
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Clr. r 
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PAGE / 
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COMMAND 
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Effective Address 
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q. ^ 


Effective Address 
P+1+(P+1) 

1st Pass 


TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

RNI 





000 

39 

Z 



025 

23 

X 



A 





050 

13 

Set A= 0 




9 

Set ADR 

F 0 (Sweep + E 

iter )(Protect Fault) 


39 

Clr. X upper 



ADR 





A 100 

51 

P — Adder 

(RNI)(ADR)(A=0) 



49 

+1 — Adder 

(RNI)(ADR)(A=0) 


A 250 

37 

Set Adder — P 

(RNI)(ADR)(A=0) 



41 

Set Adder — Y 

ADR 


300 

37 

Adder — P 




41 

Adder — Y 



350 

13 

Set Disable Clr r 

(A= 0)(r +q) 


B 050 

101 

Req. Storage 

(IM. OP. )(RNI)(r 

5ad index) 

150 

9 

Clr. RNI 



350 

13 

Clr. Disable 





Clr. r 





Wait 







• 23 





Rev. A 


FORM CA 206 














COMMAND TIMING 


CODE 

INSTRUCTION 

FUNCTION Effective Address 



Addressing 


SEQUENCE / CYCLE (S) -. 

ind, q, i 

EXECUTION TIME •. 2nd and Last Pass 


TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

ADR 





000 

39 

Z 



A 100 

51 

X - Addend 

AltQ+RNI 



49 

Y ^ Adder 

(r)(RNI+A!l^0)+re£ 

,d index 

250 

41 

Set Adder Y 

Unconditional 


300 

41 

Adder"* Y 



B 050 

101 

Req, Storage 

(IM. OP. )(R^«)(r 

ead index) 

300 

13 

Clr. r 

Disable Clr. r 




Completion of tii 

ling shown 


1 


on page 95. 

- . , 



24 


Rev. B 
FORM CA 206 















CODE 

1111*F 


COMMAND TIMING 


FUNCTION Effective Address 
(P+A)+(Q)+(OOFF) 


INSTRUCTION 


Addressing 


SEQUENCE / CYCLE (S) -. 


EXECUTION TIME 


PAGE / 
TERM 


r, ind, A’fO, q, i 


COMMAND 


CONDITION 


First Pass 


REMARKS 


Z -*X 
X“*F 

Clr. A«0 
Set ADR 
Clr. X upper 
Extend A sign 


Fi^O (Sweep + Er ter)(Protect Fault) 
r(RNl) 


X“* Addend 
Y-*- Adder 

Set Adder -*-X 
Set Adder -*Y 

Adder -*>X 
Adder Y 

Req. Storage 

Clr, RNI 

Clr. r 


index 


index 



IM. OP. (RNI)(reid index) 


Wait for reply 


FORM CA 206 


25 

Rev. A 
















COMMAND TIMING 


CODE 


INSTRUCTION 


Addressing 


FUNCTION Effective Address 


SEQUENCE /CYCLE(S)-. 

ind, q, 

EXECUTION TIME •. 

i 

2nd Pass 

TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

ADR 000 

39 

Z-X 



A 100 

51 

X — Addend 

(RNIKA-O) 


100 

23 

Clr. ind 

Xj5»0(^)(?) 


250 

41 

Set Adder *♦¥ 



300 

41 

Adder -*-Y 




49 

+1 -*■ Adder 

INT 



45 

Set XR 

IlSTT 



49 

Y **Addcr 

(INT)(indHq)(RiSr 

+A^0) 


51 

Q"* Adder 

(INT)(ind)(q)(RN- 

+A^0) 


13 

Set read index 

ind(i)(RNI+A^0)(i 

NT) 

350 

23 

Clr. F 

IlSTT 


B 050 

101 

Req. Storage 

IM. OP. (Ri^Kre 

id index ) 


39 

Set Adder -*-X 

(I^(q)(RM+A^0, 

+INT 


41 

Set Adder ■♦Y 

(INT)<ind)(qKRN^ 

+A^0) 


41 

Set state -*Y 

INT 


100 

23 

Clr. q 

(TNT)(ind)(q)(^ 

i+Al^O) 

100 

41 

Adder -Y 




41 

state “^Y 




39 

Adder -*X 



300 

23 

Clr. i 

read index 




Wait 



26 





Rev. A 






-ORM CA 206 















CODE 


COMMAND TIMING 


FUNCTION Effective Address 


INSTRUCTION 


Addressing 


SEQUENCE / CYCLE (S) -. 

i»l (read index is set) 

EXECUTION TIME 

Last Pass 

TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 


ADR 000 39 Z-*X 


A 100 51 X-» Addend ( RlSra)( A«0) 

49 ¥-► Adder r(RNl+Af^0)+reac index 

250 41 Set Adder Y 

250 39 Set Adder "*X r(RNI+A#0)+reac index 

300 39 Adder -»X 

41 Adder -*Y 

13 Clr. read index 


B 050 I 101 IReq. Storage I IM. OP. {RNI)(re|id index) 


Completion of timing shown 
on page 95. I 


FORM CA 206 


27 

ReVo C 














CODE 
1110 = E 


COMMAND TIMING 


FUNCTION Effective Address 
(P+A)+(Q) 


INSTRUCTION 

Addressing 


SEQUENCE / CYCLE (S) -. 


EXECUTION 

TIME •. 

r, ind, Aj^O, q, i 

First Pass 

TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

RNI 





000 

39 

Z -X 



025 

23 

X-F 



A 050 

13 

Clr. A*0 

Aj^O (Sweep + Er 

ter)(Protect Fault) 


9 

Set ADR 

F#0 



39 

Clr. X upper 




39 

Extend A sign 

(rKRNI) 


ADR 





A 100 

51 

X-.. Addend 

(RN1HA«0) 



49 

Adder 

r(RNl+Aj^0)+read 

index 

250 

39 

Set Adder ~*-X 

r(RNI+A#0)+read 

index 


41 

Set Adder -»Y 



300 

39 

Adder -X 




41 

Adder "*-Y 



B 050 


Req. Storage 

IM.OP.(RNI)(rei 

id index) 

150 

9 

Clr. RNI 



300 

23 

Clr, r 

Disable Clr. r 




Wait for reply 



28 





Rev. A 






FORM CA 206 





















COMMAND TIMING 



INSTRUCTION 


FUNCTION Effective Address 


Addressing 


SEQUENCE / CYCLE (S) -. 
EXECUTION TIME 


ind*l, q*l, i*0 


TIME 

PAGE / 
TERM 

COMMAND 

ADR 



000 

39 

z -^x 

A 100 

51 

X -*■ Addend 

100 

23 

Clr. ind 

250 

41 

Set Adder -*Y 

300 

41 

Adder -»-Y 


49 

+!-► Adder 


45 

Set XR 


49 

Y-* Adder 


51 

Q Adder 

350 

23 

Clr. F 

B 050 

101 

Req, Storage 


39 

Set Adder -*-X 


41 

Set Adder -*-Y 


41 

Set state -*-Y 

100 

23 

Clr. q 

100 

41 

Adder -*• Y 


41 

state -*• Y 


39 

Adder -►X 



Completion of tii 



on page 95. 


CONDITION 


2nd Pass 


REMARKS 



(ROTKA-0) 
X^g»0(ROT) (r) 


INT 
I NT 

(INT)(ind)(q)(RN !+ 
(INT){ind)(q)(RNi+ 


IM.OP. <RNI)(r( 


(ind ) (q)( R NI+AfO 
INT(ind)(q)(RNP 
INT 




FORM CA 206 
















COMMAND TIMING 


CODE 

1101*D 


SEQUENCE / CYCLE (S) -. 
EXECUTION TIME : 


INSTRUCTION 


FUNCTION 


TIME 

PAGE / 
TERM 

COMMAND 

RNI 



000 

39 

Z-*X 

025 

23 

X-F 

A 050 

13 

Clr. A«0 


9 

Set ADR 


39 

Clr. X upper 


39 

Extend A sign 

ADR 



A 100 

51 

X -Addend 


49 

Y Adder 

250 

39 

Set Adder -♦X 


41 

Set Adder -►Y 

300 

39 

Adder —X 


41 

Adder — Y 

B 050 

101 

Req. Storage 

150 

9 

Clr. RNI 

300 

23 

Clr, r 



Wait for reply. 

30 



Rev. A 




Addressing 


r, ind, Aj^O, q, i 


CONDITION 


Effective Address 
(P+A)h-(OOFF) 


First Pass 


REMARKS 



(Sweep + En|er)(Protect Fault) 

Fi<0 

r(RNI) 


(RfJI)(A»0) 

r(RNl+A?*0)+reac index 
r(RNI+A#0)+reac index 


IM. OP. (RNlHrelid index) 



‘ORM CA 206 

















COMMAND TIMING 


CODE 

INSTRUCTION 

FUNCTION Effective Address 



Addressing 


SEQUENCE /CYCLE (S)-. . ^ , 

ind=l, q= 

EXECUTION TIME ; 

0, i=l 

2nd Pass 

TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

ADR 





000 

39 

Z^X 



A 100 

51 

X-*- Addend 

(RNI)(A=0) 


100 

23 

Clr. ind 

Xj5=0(RNI)(r) 


250 

41 

Set Adder -*Y 



300 

41 

Adder 




49 

+ 1 -♦Adder 

INT 



45 

Set XR 

INT 



13 

Set read index 

ind(i)(RNI+A?^0)( 

[NT) 

350 

23 

Clr. F 

INT 


B 050 

101 

Req. Storage 

IM.OP.(RNI)(r€ 

ad index) 


41 

Set state -♦Y 

INT 



39 

Set Adder -*■ X 

indCqKRNI+Aj^O)- 

■INT 

100 

41 

state -♦ Y 




39 

Adder -X 



300 

23 

Clr. i 

read index 




Wait 







31 





Rev. C 


FORM CA 206 

















INSTRUCTION 


FUNCTION Effective Address 


SEQUENCE / CYCLE (S) -. 
EXECUTION TIME •. 


TIME 

PAGE / 
TERM 

ADR 000 

39 

A 100 

51 


49 

250 

39 

250 

41 

300 

39 


41 


13 

B 050 

101 


32 

Rev. C 


Addressing 


i*l (read index is set) 


COMMAND 


CONDITION 


Last Pass 


REMARKS 


Z-X 

X-* Addend 
Y-* Adder 

Set Adder-*- X 
Set Adder ■*" Y 
Adder -*-X 
Adder -*-Y 
Clr. read index 

Req. Storage 



( RNI)( A»0) 

r(RNI+Al^O)+read index 
r(RNT-l-Al^O)+read index 


IM. OP. (RNlHreid index) 


Completion of timing shown 
on page 95. I 



FORM CA 206 


















COMMAND TIMING 


CODE 

INSTRUCTION 

FUNCTION Effective Address 

1100*C 


Addressing 


SEQUENCE / CYCLE (S) -. 

r, ind, A#0, q, i 

EXECUTION TIME •. First Pass 


TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

RNI 





000 

39 

Z-X 



02 5 

23 

X-*F 



A 050 

13 

n 

> 

11 

O 

Af 0 (Sweep + Em 

er)(Protect Fault) 


9 

Set ADR 

F^^O 



39 

Clr. X upper 




39 

Extend A sign 

r(RNI) 


ADR 





A 100 

51 

X Addend 

(RNI)(A«0) 



49 

Y -Adder 

r(RNI*l^Al*0)+rea( 

! index 

250 

39 

Set Adder -X 

r( R NI"*f Af^ 0 )+r eat 

index 


41 

Set Adder — Y 



300 

39 

Adder — X 




41 

Adder-* Y 



B 050 

101 

Req. Storage 

IM. OP. (RNiKre 

id index) 

150 

& 

Clr. RNI 



300 

23 

Clr. r 

Disable Clr. r 



Wait for reply 


FORM CA 206 


33 

Rev. A 




















INSTRUCTION 


FUNCTION Effective Address 


Addressing 


SEQUENCE / CYCLE (S) -. 
EXECUTION TIME ; 


ind*l, q*0, i«0 


TIME 

PAGE / 
TERM 

COMMAND 

ADR 



000 

39 

Z 

A 100 

51 

X- Addend 


23 

Clr. ind 

250 

41 

Set Adder 

300 

41 

Adder “*•¥ 


49 

+1"* Adder 


45 

Set XR 

350 

23 

Clr. F 

B 050 

101 

Req. Storage 


39 

Set Adder “*'X 


41 

Set state -*-Y 

100 

39 

Adder "*-X 


41 

state '♦Y 



Completion of tii 



on page 95. 

34 



Rev. C 




CONDITION 


2nd Pass 


REMARKS 



(RNI)(A»0) _ 

Xj5»0(RIsn)(r) 



IM. OP. (RN lXre id index) 
(ind)(q)(RNI+A^O +USTT 
INT 


FORM CA 206 
















COMMAND TIMING 


CODE 

1011*B 


INSTRUCTION 


Addressing 


SEQUENCE / CYCLE (S) -. 


EXECUTION TIME 


PAGE / 
TERM 


r, A?^0, ind, q, i 


COMMAND 


CONDITION 


FUNCTION Effective Address 
P+A+(Q)+(00FF) 


First Pass 


REMARKS 


Z**X 


X-^F 


Clr. A»0 
Set ADR 
Clr. X upper 
Extend A sign 


Fi^O (Sweep + En :er)(Protect Fault) 
r(RNI) 


X-* Addend 
Y-^ Adder 

Set Adder ‘►X 
Set Adder "*■ Y 


(RN1)(A»0) 

r(RPJP-Af^O)+reac index) 
r(RNl+A!^0)+reac index 


Adder -^X 
Adder Y 
-Y”*- Adder 
Q-* Adder 
Set read index 

Req. Storage 
Set Adder **-X 
Set Adder -*Y 

Clr. q 

Adder - Y 
Adder -*X 


(INiKind) (q)(^+Alt 0) 


(IlNrT)(ind5(q)(RN ! +A^0 ) 

(ind)(i)(RNI+A|^0] (Int) 

I M. O P. (RNI )(re id index) 
(ind) (q)(RNI-fAltO t+INT 
(INT)(ind)(q)(RN '+A^0) 


(INrT)(ind)(q)(RNt+A?^0) 


Clr. RNI 


Clr, r 
Clr, i 


Disable Clr. r 
read index 


Wait 


; 35 
Rev. A 


FORM CA 206 


















COMMAND TIMING 


CODE 

INSTRUCTION 

FUNCTION Effective Address 



Addressing 


SEQUENCE / CYCLE (S) •. . ^ 


EXECUTION TIME • Last Pass 


TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

ADR. 000 

39 

z-*x 



A 100 

51 

X Addend 

(RNI)(A»0) 



49 

Y** Adder 

r( R Nl+A 0 )+r6 ad 

index 

250 

39 

Set Adder-*- X 

r(RNl+Al^0)+read 

index 

250 

41 

Set Adder -*• Y 



300 

39 

Adder-* X 




41 

Adder-* Y 




13 

Clr. read index 



B 050 

101 

Req. Storage 

(IM, OP, K^Kri 

iad index) 



Completion of tii 

a^g shown ■ * . 


! 

1 


on page 95, 

- 


! 

36 





Rev. C 






•ORM CA 206 











CODE 


COMMAND TIMING 


FUNCTION Effective Address 


INSTRUCTION 

Addressing 


P+A+(Q) 


SEQUENCE /CYCLE(S) -. 

r, 

EXECUTION TIME •. 

, ind, q, i 

First Pass 

TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

RNI 





noo 

39 

Z -X 



025 

23 

X 



A 050 

13 

Clr. A=0 

a 4 o 



9 

Set ADR 

F^O (Sweep + Ei 

iter)(Protect Fault) 


39 

Clr. X upper 




39 

Extend A sign 

rCRNI) 


ADR 





A 100 

51 

X -*• Addend 

(A=0)(RNI) 



49 

Y -*■ Adder 

read index+(r)(l 

:ni+a?‘o) 

250 

39 

Set Adder -»X 

read index+(r)(I 

;ni+a?^o) 


41 

Set Adder -*-Y 



300 

39 

Adder -*-X 




41 

Adder -*-Y 




49 

Y “*■ Adder 

(INT)(ind)(q)(R]N 

i+A?^0) 


51 

Q -*■ Adder 

(INT)(in5)(q)(^ 

I+A^^O) 

B 050 

101 

Req. Storage 

IM. OP. (read in 

lexKRNI) 


39 

Set Adder -►X 

(ind )( q)(RNI+A?^( 

+INT 


41 

Set Adder -*-Y 

(INT)(ind)(q)(RlN 

i+A?‘0) 

100 

23 

Clr. q 

(INT)(ind)(q)(R]N 

I+A?^0) 

100 

41 

Adder Y 




39 

Adder —X 



300 


Clr. r 

Disable Clr. r 




Completion of tir 

ling shown 




on page 95. 







37 





Rev. B 


FORM CA 206 















COMMAND TIMING 


CODE 

1001*9 


SEQUENCE / CYCLE (S) ; 
EXECUTION TIME ; 


INSTRUCTION 


TIME 

PAGE / 
TERM 

COMMAND 

RNI 



000 

39 

Z-*X 

025 

23 

X-*F 

A 050 

13 

Clr. A«0 


9 

Set ADR 


39 

Clr, X upper 


39 

Extend A sign 

ADR 



A 100 

51 

X -Addend 


49 

Y — Adder 

250 

39 

Set Adder —X 

22 

41 

Set Adder -Y 

300 

39 

Adder -X 


41 

Adder —Y 


13 

Set read index 

B 050 

101 

Req. Storage 

150 

9 

Clr. ROT 

300 

23 

Clr. r 


23 

Clr. i 



Wait 

38 



Rev. A 




Addressing 


r, A?^0, ind, q, i 


CONDITION 


FUNCTION Effective Address 
P+A+(00FF) 


First Pass 


REMARKS 



AfO (Sweep + Enler)(Protect Fault) 
F?iO 

r^RNI) 


(A«0)(RNI) 
read index+(r)(RNI+Al^0) 

read index+(r){RNI+A?^0) 


ind (i)(RNI+Ai‘0)CNT) 


IM. OP. (read in< ex)(RNI) 
read index 

















INSTRUCTION 


FUNCTION Effective Address 


SEQUENCE /CYCLE(S) 
EXECUTION TIME : 


Addressing 


i=l (read index is set) 


TIME 

PAGE / 
TERM 

ADR 000 

39 

A 100 

51 


49 

250 

39 

250 

41 

300 

39 


41 


13 

B 050 

101 


COMMAND 


CONDITION 


z-x 

X-* Addend 
Y-* Adder 

Set Adder -X 
Set Adder “*• Y 
Adder-* X 
Adder -*Y 
Clr. read index 

Req. Storage 



(A*0)(RNI) 

read index+r(RN 

read index+r(RN' 


IM. OP. (read in 


Completion of tiniing shown 
on page 95. I 



FORM CA 206 













CODE 

1000=8 


COMMAND TIMING 


FUNCTION Effective Address 
P+A 


INSTRUCTION 


Addressing 


SEQUENCE / 
EXECUTION 

CYCLE (S)-. ^^0 tadT^T 

TIME 

First Pass 

TIME 

WiGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

RNI 





000 

39 

z -*x 



025 

23 

X-F 



A 050 

13 

Q 

> 

II 

o 

A#0 



9 

Set ADR 

Fj^O (Sweep -t- Ent 

er)(Protect Fault) 


39 

Clr. X upper 




39 

Extend A sign 

r4RNI) 


ADR 





A 100 

51 

X-* Addend 

(A»0)(RNI) 



49 

Y-*- Adder 

read index (r)(R^ 

1+AfB) 

250 

39 

Set Adder —X i 

(read index +r) ( 

+ A ^ 0) 


41 

Set Adder -*Y 



300 

39 

Adder-*- X 




41 

Adder-*- Y 



B 050 

101 

Req, Storage 

IM. OP. (read ind 

jxHRNI) 



Completion of tin 

ling shown 




on page 95. 



40 





Rev. G 






FORM CA 206 












COMMAND TIMING 


CODE 

0111*7 

INSTRUCTION 

Addressing 

FUNCTION Effective Address 
(P+1)+(Q)+(00FF) 

SEQUENCE /CYCLE(S) 




EXECUTION 

TIME 


r. A»0, 

ind, q, i 

First Pass 

TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 


RNI 

000 39 Z —X 

025 23 X— F 


A 050 13 SetA=0 A=«0 

9 Set ADR F^O (Sweep + Enl er)(Protect Fault) 

39 Clr. X upper 

ADR 

A 100 51 P —Adder RNI(A=0)ADR. 

49 +1- Adder RNI(A*0)ADR. 

A 250 .37 Set Adder -P RNI(A*0)A]:)R, 

41 Set Adder —Y 

300 13 SetIM.OP. ^)(A=0)(mr)(Tnd (i+q)(STA+STQ+SPA+RAO+RTJ 

TJMF)(RNI) 

37 Adder— P 

41 Adder —Y 

350 13 Set Disable Clr. r (A='0Hr + q) ■■ 

B 050 101 Req. Storage IM. OP. (read md€x)(RNI) 

150 9 Clr, RNI I 


350 13 Clr. Disable Clr r 

Wait I 


FORM CA 206 


41 

Rev. A 














INSTRUCTION 


FUNCTION Effective Address 


Address 


SEQUENCE /CYCLE(S): 
EXECUTION TIME *. 


TIME 

PAGE / 
TERM 

COMMAND 

ADR 000 

39 

Z-^X 

A 100 

51 

X-* Addend 

100 

23 

Clr. ind 

250 

41 

Set Adder -*Y 

300 

41 

Adder -*Y 


49 

+!-► Adder 


45 

Set XR 


49 

Y -Adder 

1 

51 

Q -►Adder 


13 

Set read index 

350 

23 

Clr. F 

B 050 

101 

Req. Storage 


39 

Set Adder -►X 


41 

Set Adder -*-Y 


41 

Set state -►Y 

100 

23 

Clr. q 

100 

41 

Adder -*-Y 


41 

state -► Y 


39 

Adder -*X 

300 

23 

Clr. i 



Wait for reply 

42 



Rev. A 




CONDITION 



(A»0)(RNI) 

Xj5 = 0(r1^)(Fjj) 


I N’T 

IEL. 

(mT)(ind)(q)(RNI 
(INT)(indHa)mNl t4^0) 
ind(i)(RNI+A?^0)(I ^T) 


IM. O P( read indek)(RNI) 
(indXqKRMI+Al^O) UNT 
(TNT){ind)(q){RNl hA^O) 
INT 

(INT ){Ind)(q)(^ i-A?^0) 


read index 


2nd Pass 


REMARKS 













COMMAND TIMING 


CODE 

INSTRUCTION 

FUNCTION Effective Address 



Addressing 


SEQUENCE /CYCLE (S): . , , ^ 

1=1 (read index is set) 


EXECUTION TIME : Last Pass 


TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

ADR 000 

39 

Z-*X 



A 100 

51 

X-» Addend 

(A»0)(RNI) 



49 

Y-.- Adder 

read index+(r)(R 

W-A^O) 

250 

39 

Set Adder -*-X 

read index+(r)(R 

^A#0) 

250 

41 

Set Adder “*■ Y 



300 

39 

Adder -*X 




41 

Adder -»Y 




13 

Clr. read index 



B 050 

101 

Req. Storage 

IM. OP. (read inc 

exKRNI) 


Completion of tilling shown -, 
on page 95. I 


FORM CA 206 


43 

Rev. C 
















CODE 

0110*6 


INSTRUCTION 


Addressing 


FUNCTION Effective Address 
(P+1)+(Q) 


SEQUENCE / CYCLE (S) : 


EXECUTION TIME -. 


PAGE / 
TERM 


r, A“0, ind, q, i 


COMMAND 


z-^yL 

X — F 

Set A=0 
Set ADR 
Clr. X upper 


P -♦Adder 
+!-♦ Adder 

Set Adder -*P 
Set Adder -*-Y 

Set IM. OP. 
Adder -♦P 
Adder ■♦ Y 


CONDITION 


First Pass 


REMARKS 


F?*0 (Sweep + Enfer)(Protect Fault 


RNI(A»0)ADR. 

RNI(A»0)ADR. 



RNI(A*0)ADR. 


(F ) (A* 0 ) (INT) ( inc$ ( i-hj) ( S TA+S TQ+SP A+RAO+ R T J 
+JMP) = 


Set Disable Clr r l(A= 0)(r + q) 


Req. Storage 
Clr. RNI 


IM.OP. (read indexHRNI) 


Clr. ADR 


RNI+ROP+STO 


13 Clr Disable Clr r 


Wait 


44 

Rev. A 


■ORM CA 206 













INSTRUCTION 


FUNCTION Effective Address 


SEQUENCE / CYCLE (S) -. 
EXECUTION TIME : 


TIME 

PAGE / 
TERM 

COMMAND 

ADR 



000 

39 

Z -“X 

A 100 

51 

X- Addend 

100 

23 

Clr. ind 

250 

41 

Set Adder -*-Y 

300 

41 

Adder -*-Y 


49 

+1 *♦ Adder 


45 

Set XR 


49 

Y-*- Adder 


51 

Q-*- Adder 

350 

23 

Clr, F 

B 050 

101 

Req. Storage 


39 

Set Adder -*X 


41 

Set Adder -►Y 


41 

Set state — Y 

100 

23 

Clr. q 

100 

41 

Adder -*Y 


41 

state ~*Y 


39 

Adder -*-X 



Completion of tin 



on page 95. 


Addressing 


ind=l, q=l, i=0 


CONDITION 


(A=0)(RNI) 


INT 

I NT 

(INT)fmd)(q) mN: 

(INT)(ind)(q)(RN; 


(IM. OP , )(re ad i 
(ind ) (q)( R NI+A£0 ) 
INT(ind)(q)(R!Sri+i 
INT 

(INT)(ind)(q)(^ 


ing shown 















COMMAND TIMING 


CODE 

0101=5 


INSTRUCTION 


Addressing 


SEQUENCE /CYCLE (S)-. _ _ 

r, A=0, ind, q, i 

EXECUTION TIME •. 


TIME 

PAGE / 
TERM 

COMMAND 

RNI 



000 

39 

Z-X 

25 

23 

X-F 

A 050 

13 

Set A=0 


9 

Set ADR 


39 

Clr. X upper 

ADR 



A 100 

51 

P-* Adder 


49 

+1 “*• Adder 

A 250 

37 

Set Adder -*P 


41 

Set Adder 

300 

13 

Set IM. OP. 


37 

Adder -*-P 


41 

Adder -»>Y 

350 

13 

Set Disable Clr r 

B 050 

101 

Req. Storage 

150 

9 

Clr RNI 

350 

13 

Clr Disable Clr r 



Wait 

46 



Rev. A 




CONDITION 


FUNCTION Effective Address 
(P+1)+(00FF) 


First Pass 


REMARKS 



F?^0 (Sweep + Enler)(Protect Fault) 


(A«0)(RNI)(ADR. 

(A«0)(RNI)(ADR. 

RNI(A=0)(ADR, ) 


(R)(^0)(INT)(ijbi}(i+q)(STA+STQ+SPA+RACH-RTJ 
+JMP) 


*ORM CA 206 
















INSTRUCTION 


FUNCTION Effective Address 


SEQUENCE /CYCLE(S): 
EXECUTION TIME •. 


Addressing 


ind=l, q=0, i*l 


TIME 

PAGE / 
TERM 

ADR 


000 

39 

A 100 

51 

100 

23 

250 

41 

300 

41 


49 


45 


13 

350 

23 

B 050 

101 


41 


39 

100 

41 


39 

300 

23 


COMMAND 


Z^X 

X- Addend 

Clr. ind 

Set Adder -*-Y 

Adder— Y 
+ 1 — Adder 
Set XR 

Set read index 

Clr. F 

Req, Storage 
Set state — Y 
Set Adder —X 

state -»Y 
Adder -X 

Clr. i 

Wait 


CONDITION 



2nd Pass 


REMARKS 


(A»0)(RNI) 

(RNlHX^g-OKF^) 


INT 

INT 

ind(i)(RNI+A^O)(I sIT) 

INT 

2x)(RNI) 
ind(q)(RNI+A^O)+tNT 


read index 


47 

Rev. C 


FORM CA 206 















INSTRUCTION 


FUNCTION Effective Address 


Addressing 


SEQUENCE /CYCLE(S); 


EXECUTION TIME : 


PAGE / 
TERM 


i=l (read index is set) 


COMMAND 


CONDITION 


39 Z-*X 

51 X-- Addend 

49 Y-* Adder 

39 Set Adder '♦X 

41 Set Adder— Y 

39 Adder —X 

41 Adder — Y 

13 Clr. read index 

101 Req. Storage 



(A*0)(RNI) 
read index+(r)fR 'H+A^O) 

read index+(r)(R ^n+A?^0) 


Last Pass 


REMARKS 


IM. OP. (read index) (RNI) 


Completion of tirming shown, 
on page 95. I 


48 

Rev. C 


FORM CA 206 













COMMAND TIMING 


CODE 

INSTRUCTION 

FUNCTION Effective Address 

0100 = 4 


Addressing (P+1) 


SEQUENCE / CYCLE (S) -. 


EXECUTION 

TIME •. 

TIME 

PAGE / 
TERM 

RNI 


000 

39 

02 5 

23 

A 050 

13 


9 


39 

ADR 


A 100 

51 


49 

A 250 

37 


41 

300 

37 


41 

B 050 

101 

150 

9 


r, A= 0, ind, q, i 


COMMAND 


CONDITION 


First Pass 


REMARKS 


Set A= 0 
Set ADR 
Clr X upper 

P — Adder 
+ 1 — Adder 

Set Adder — P 
Set Adder — Y 

Adder — P 
Adder — Y 

Req. Storage 

Clr. RNI 

Wait 


A= 0 

F ^ 0 (Sweep + I nter)(Protect Fault) 


(A= OHRNIHADF . ) 
(A= OKRNIKADF . ) 

(A= OHRNIHADF , ) 


IM. OP. (read inHexHRM) 



FORM CA 206 


■49 

Rev. A 















INSTRUCTION 


SEQUENCE / CYCLE (S)-. 
EXECUTION TIME •. 


TIME 

PAGE / 
TERM 

COMMAND 

ADR 



000 

39 

z -^x 

A 100 

51 

X -*-Addend 


23 

Clr. ind 

250 

41 

Set Adder -*Y 

300 

41 

Adder -*-Y 


49 

+1-*- Adder 


45 

Set XR 

350 

23 

Clr, F 

B 050 

101 

Req. Storage 


39 

Set Adder -*X 


41 

Set state -*>Y 

100 

39 

Adder -*X 


41 

state -*-Y 



Completion of tir 



page 95. 

50 



Rev. C 




Addressing 


ind=l, q=0, i*0 


CONDITION 


FUNCTION Effective Address 


2nd Pass 


REMARKS 



(A»0)(RNI) 

X^5=0(RNI)(F^^) 



(IM. OP. Hread ir|dex)(RNI) 
(indKqKRNI+Al^O) UNT 
INT 










COMMAND TIMING 



INSTRUCTION 

FUNCTION Effective Address 


Addressing 


(P+1)+(Q)+(00FF) 


SEQUENCE /CYCLE(S)-. 
EXECUTION TIME : 


TIME 


PAGE / 
TERM 


r, A= 0, ind, q, i 


COMMAND 


CONDITION 


First Pass 


REMARKS 


A 050 

ADR 

A 100 

A 250 


Z —X 
X — F 

Set A= 0 
Set ADR 
Clr. X upper 


51 P-» Adder 

49 +1 —Adder 


A= 0 

F ^ 0 (Sweep + I nter)(Protect Fault) 


(A= OKRNIHADH. ) 

(A= okrnimadH. ) 


37 Set Adder — P (‘A= 0)(RNI)(ADH. ) 
41 Set Adder— Y 


13 SetIM.OP. 

37 Adder — P 

41 Adder — Y 


(r)( A =0)(INT)(Inf )(i+q )(STA+STQ+SPA+RAO+RT J 
+JMP) 


13 Set Disable Clr. r (A= 0)(r + q) 

101 Req. Storage IM. OP. (read iniex)(RNI) 

9 Clr. RNI 

Wait 


51 

Rev. A 


FORM CA 206 














INSTRUCTION 


FUNCTION Effective Address 


SEQUENCE /CYCLE(S)-. 
EXECUTION TIME ; 


TIME 

PAGE / 
TERM 

COMMAND 

ADR 



000 

39 

Z -X 

A 100 

51 

X-* Addend 

250 

41 

Set Adder “*’Y 

300 

41 

Adder -*■¥ 


49 

Y -*-Adder 


51 

Q-*- Adder 

i 

13 

Set read index 

B 050 

101 

Req. Storage 


39 

Set Adder -*-X 

1 

41 

Set Adder -*Y 

100 

23 

Clr. q 

100 

39 

Adder “*-X 


41 

Adder-*- Y 

300 

23 

Clr, i 

350 

13 

Clr. Disable Clr 



Wait 

52 



Rev. D 




Addressing 


r, A=0, ind, q, i 


CONDITION 


2nd Pass 


REMARKS 



(INT)(ind)(q)(RN 

(INT)(i nd)(q )(RN 
(ind)(i)(RNI+A?^0)|INT) 


IM. O P. (rea d incfex)(RN’I) 
( ind)( q)(RNH-A?^0) MNT 
(iNTHindKqHRNlt-Aj^O) 

(lNT)(Ind)(q)(^ f-A?^0) 


read index 














CODE 


COMMAND TIMING 


FUNCTION Effective Address 


INSTRUCTION 

Addressing 


SEQUENCE / CYCLE (S) : 

i*l (read index is set) 

EXECUTION TIME : 

Last Pass 

TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 


ADR 00 39 Z-*X 


A 100 51 X- Addend (A=0)(RNI) | 

49 Y-*- Adder (r)(RNI+A?^0) + (read index) 

250 41 Set Adder “*' Y 

250 39 Set Adder -►X (r)(RNI+A?^0)(rea l index) 

300 39 Adder-*-X 

41 Adder -*-Y 
13 Clr. read index 

B 050 101 Req. Storage IM. OP. (RNI)(re 3 d index) 

Completion of timing shown 
on page 95. 


FORM CA 206 


53 

Rev, C 











CODE 
0010 = 2 


COMMAND TIMING 


FUNCTION 


Effective Address 
(P+1)+(Q) 


INSTRUCTION 


Addressing 


SEQUENCE / 
EXECUTION 

CYCLE (S)-. 

r, A=0, ind, q, i 

TIME •. 

First Pass 

TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

RNI 





000 

39 

Z -^X 



025 

23 

X -*F 



A 050 

13 

Set A= 0 

A= 0 



9 

Set ADR 

F 0 (Sweep + E 

nter)(Protect Fault) 


39 

Clr. X upper 



ADR 





A 100 

51 

P — Adder 

(RNI)(A=0)(ADR. 

) 


49 

+1 ->- Adder 

(RNI)(A=0)(ADR. 

) 

A 250 

37 

Set Adder P 

(RNI)(A=0)(ADR. 

) 


41 

Set Adder Y 



300 

13 

Set IM.OP. 

(RNI)(r)(A= 0)(II 

ft)(ind)(i+q)(STA+STQ+SPA+RAO 




+RTJ+JMP) 



37 

Adder -► P 




41 

Adder -* Y 



350 

13 

Set Disable Clr r 

(A= 0)(r + q) 


B 050 

101 

Req. Storage 

IM. OP. (read in 

iexHRNI) 

150 

9 

Clr. RNI 



300 





350 

13 

Clr Disable Clr r 





Wait 



54 





Rev. A 






FORM CA 206 
















CODE 


COMMAND TIMING 


FUNCTION Effective Address 


INSTRUCTION 


SEQUENCE / CYCLE{S) : 
EXECUTION TIME ; 


TIME 


PAGE / 
TERM 


Addressing 


r, A=0, ind, q, i 


COMMAND 


ADR 



000 

39 

z-*x 

A 100 

51 

X- Addend 

250 

41 

Set Adder "*Y 

300 

41 

Adder "*Y 


49 

Y** Adder 


51 

Q-^ Adder 

B 050 

101 

Blk. Req. 


Storage 

39 Set Adder -»X 

41 Set Adder 

23 Clr. q 

39 Adder -♦X 
41 Adder -*■¥ 

Completion of tin 
on page 95, 


CONDITION 


(P + 1) 
(A*0)((RNI) 


(IlSrT)(ind)(q)(RN 


(IISrT)(ind)(q)(R^ 


(IM. OP . Hre ad i 
(ind) ( q)(R NI+Al^O 
(TNT)(ind)(q)(RN 

(I^)(ind)(q)(RN 


ing shown 


2nd Pass 


REMARKS 



FORM CA 206 
















COMMAND TIMING 


CODE 

0001=1 


SEQUENCE / CYCLE (S) -. 
EXECUTION TIME *. 


TIME 


mfni 
ro 


INSTRUCTION 


Addressing 


r, A=0, ind, q, i 


FUNCTION Effective Address 
(P+1)+(00FF)) 


First Pass 


REMARKS 


REl 



















CODE 


COMMAND TIMING 


FUNCTION Effective Address 


INSTRUCTION 


SEQUENCE /CYCLE(S) -. 
EXECUTION TIME •. 


Addressing 


r, A=0, ind, q, i 


TIME 

PAGE / 
TERM 

ADR 


000 

39 

A 100 

51 

250 

41 

300 

41 


13 

B 050 

101 

300 

23 


COMMAND 


CONDITION 


2nd Pass 


REMARKS 


z-*x 

X-* Addend 

Set Adder 

Adder -*■ Y 
Set read index 

Req. Storage 

Clr. i 

Wait 



(A=0)(RNI) 


ind(i)(RNI+A^O)(I 'IT) 

IM, OP. (read indsx)(RNI) 
read index 


57 

Rev.C 


FORM CA 206 
















CODE 


COMMAND TIMING 


INSTRUCTION 


FUNCTION Effective Address 


SEQUENCE /CYCLE(S): 
EXECUTION TIME •. 


TIME 

PAGE / 
TERM 

ADR 000 

39 

A 100 

51 


49 

250 

39 


41 

300 

39 


41 


13 

B 050 

101 


Addressing 


i»l (read index is set) 


COMMAND 


Z— X 

X -»-Addend 
Y -Adder 

Set Adder —X 
Set Adder—Y 

Adder —X 
Adder —Y 
Clr. read index 

Req. Storage 


CONDITION 



(A*0)(RINn[) 

(r)(RNI+A 5 ^ 0 )+rea d index 
(r)(RNl+A?^0)+rea d index 


Last Pass 


REMARKS 


IM. OP. (read inqex)(RN'I) 


Completion of tiniitlg shown 
on page 95. I 


58 

Rev. D 


FORM CA 206 













COMMAND TIMING 


CODE 


0000 = 0 


INSTRUCTION 


FUNCTION 


Addressing 


Effective Address 


SEQUENCE / CYCLE (S) : 


EXECUTION TIME •. 


PAGE / 
TERM 


r, A= 0, ind, q, i 


COMMAND 


CONDITION 


First Pass 


REMARKS 


Z 

X -F 

Set A= 0 
Set ADR 
Clr. X upper 


A= 0 

F 5 ^ 0 (Sweep + E nter)(Protect Fault) 


P — Adder 
+1 — Adder 

Set Adder — P 
Set Adder — Y 


(A=0)(RNI)(ADR) 

(ZS=0)(RNI)(ADR) 

(A=0)(RNI)(ADR) 


Adder — P 
Adder —Y 


Req. Storage IM. OP. (read inc ex)(RNI) 

Completion of t .ming shown 
on page 95. 


59 

Rev. B 


FORM CA 206 














CODE 

0111=7 


COMMAND TIMING 


FUNCTION Effective Address 


SEQUENCE /CYCLE(S) *. 
EXECUTION TIME *. 


r, ind, q, i, A#0 


First Pass 


TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

RNI 





000 

39 

Z -►X 



02 5 

23 

X-*F 



A 050 

13 

CLr. A=0 

A^^O 



9 

Set ADR 

F?^0 (Sweep + En' 

er)(Protect Fault) 


39 

Clr. X upper 



ADR 





A 100 

51 

X -♦'Addend 

(A«0)(RNI) 


250 

41 

Set Adder 



300 

41 

Adder -*Y 



B 050 

101 

Req. Storage 

IM, OP. (read ind 

ex)(RNI) 

150 

9 

Clr. RNI 





Wait 



60 





Rev. A 






FORM CA 206 















CODE 


COMMAND TIMING 


FUNCTION Effective Address 


INSTRUCTION 


SEQUENCE / CYCLE (S) ; 
EXECUTION TIME •. 


Addressing 


ind, q, i 


TIME 

PAGE / 
TERM 

COMMAND 

ADR 00 

39 

Z-*>X 

A 100 

51 

X-* Addend 

100 

23 

Clr. ind 

250 

41 

Set Adder -*-Y 

300 

41 

Adder -*-Y 


49 

+1 -*• Adder 


45 

Set XR 


49 

Y "•’Adder 


51 

Q -•’Adder 


13 

Set read index 

350 

23 

Clr. F 

B 050 

101 

Req. Storage 


39 

Set Adder -*X 


41 

Set Adder -*Y 


41 

Set state -•’Y 

100 

23 

Clr. q 

100 

41 

Adder "•’Y 


41 

state "»Y 


39 

Adder "*X 

300 

23 

Clr. i 



Wait for reply 


CONDITION 



(A*0)(RNI) 

X^5*0(RNf)(7) 


INT 

INT 

( INT)(ind) (q)(RNItA/0 
(INT)(ind)(q)(RmtA9^0 
ind(i)(RNl+Al‘0){I sIT) 


IM. OP. (rea d in 
(ind)(q)(RNI+A!^0) 
(INT)(ind)(q)(SNl 
INT 


(INT)(ind)(q)(RNl 


read index 


2nd Pass 


REMARKS 


FORM CA 206 













CODE 


COMMAND TIMING 


INSTRUCTION 


Addressing 


FUNCTION Effective Address 


SEQUENCE / CYCLE (S) -. 


EXECUTION TIME •. 


PAGE / 
TERM 


ADR 000 


i*l (read index is set) 


COMMAND 


Z-^X 

X-*- Addend 
Y-* Adder 

Set Adder -*X 
Set Adder Y 
Adder -♦X 
Adder -»Y 
Clr. read index 


CONDITION 



(A»0)(R1>JI) 

(r)(RNT+A?^0)'fread index 
(r)(RNl+A?^0)+rea i index 


Last Pass 


REMARKS 


iReq. Storage 


IM. OP. (read indfex)(RNI) 


Completion of timing shown 
on page 95. I 


62 

Rev. C 


FORM CA 206 













COMMAND TIMING 


CODE 

INSTRUCTION 

FUNCTION Effective Address 

0110*6 


Addressing 



(A)+(Q) 


SEQUENCE /CYCLE(S): 


r, ind, q, i, Af^O 


EXECUTION TIME : First Pass 


TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

RNI 





000 

39 

Z -*x 



025 

23 

X-*F 



A 050 

13 

Clr. A»0 

Al^O 



9 

Set ADR 

F?^0 (Sweep + Enl 

er)(Protect Fault) 


39 

Clr. X upper 



ADR 





A 100 

51 

X-* Addend 

(A»0)(RNI) 


250 

41 

Set Adder ~*"Y 



300 

41 

Adder -*Y 



B 050 

101 

Req. Storage 

IM, OP. (read ind 

sxHRNI) 

150 

9 

Clr. RNI 





Wait 







63 





Rev. I 


FORM CA 206 















COMMAND TIMING 


CODE INSTRUCTION FUNCTION Effective Address 

0101*5 Addressing (A)+(00FF) 


SEQUENCE /CYCLE (S): — — 

r, ind, q, 

EXECUTION TIME 

i, Al^O 

First Pass 

TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 


RNI 

000 39 Z—X 

025 23 X-*F 

A 050 13 Clr. A=0 A#0 

9 Set ADR F?^0 (Sweep + Enler) (Protect Fault) 

39 Clr. X upper 

ADR 

A 100 51 X -Addend (A=0)(RNI) 

250 41 Set Adder — Y 

300 41 Adder —Y 

B 050 101 Req. Storage IM. OP. (RNI)(reE d index) 

150 9 Clr. RNI 

Wait 


64 

Rev. A 














COMMAND TIMING 



INSTRUCTION 


FUNCTION 


Effective Address 


Addressing 


SEQUENCE / CYCLE (S) -. 
EXECUTION TIME 


TIME 

PAGE / 
TERM 

COMMAND 

ADR 



000 

39 

z -^x 

A 100 

57 

X -► Addend 

100 

23 

Clr. ind 

250 

41 

Set Adder — Y 

300 

41 

Adder —Y 


49 

+ 1 — Adder 


45 

Set XR 


49 

Y — Adder 


51 

Q — Adder 

350 

23 

Clr. F 

B 050 

101 

Req. Storage 


39 

Set Adder —X 


41 

Set Adder — Y 


41 

Set state — Y 

100 

23 

Clr. q 

100 

41 

Adder — Y 


41 

state — Y 


39 

Adder —X 


ind =1, q=l, i=0 


CONDITION 


(RNI)(A= 0) 

= 0 (RNI) 


2nd Pass 


REMARKS 


INT 
INT 

(INT)(ind)(q)(RN] + AM) 
(INT)(ind)(q)(RN] + AM) 


INT 


IM. OP. (RNiMrei 





INT 

(iNT)(ind)(q)(Mr+ AM) 


Completion of t ming shown 
on page 95. 


65 

Rev. C 


FORM CA 206 














COMMAND TIMING 


CODE 


INSTRUCTION 


Addressing 


FUNCTION Effective Address 


SEQUENCE /CYCLE(S)-. 


ind=l, q=0, i=l 


EXECUTION 

TIME •. 



2nd Pass 

TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

ADR 





000 

39 

z -*x 



A 100 

51 

X-* Addend 

(A=0)(RNI) 


100 

23 

Clr. ind 

X^5»0(RNI)(r) 


250 

41 

Set Adder -*-Y 



300 

41 

Adder -*Y 




49 

+1 *♦ Adder 

INT 



45 

Set XR 

INT 



13 

Set read index 

ind(i)(RNI+A?‘0)(I 

?T) 

350 

23 

Clr. F 

INT 


B 050 

101 

Req. Storage 


d index) 


41 

Set state -►Y 




39 

Set Adder -*-X 

ind(q)(RNI+A?^0)4-] 

NT 

100 

41 

state -►Y 




39 

Adder -*X 



300 

23 

Clr. i 

read index 




Wait 



66 





Rev. c 




- • . ■ 


ORM CA 206 
















COMMAND TIMING 



INSTRUCTION 


SEQUENCE / CYCLE (S) : 
EXECUTION TIME ; 


Addressing 


i=l (read index is set) 


FUNCTION Effective Address 


TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

ADR 000 

39 

Z-^X 


A 100 

51 

X-^ Addend 

(A=0)(RNI) 


49 

Y -• Adder 

(r)(RNI+Ai^0)+rea 

250 

39 

Set Adder -*X 

(r)(RNT+Ai^0)+rea 

250 

41 

Set Adder ^ Y 


300 

39 

Adder -*X 



41 

Adder -* Y 



13 

Clr. read index 


B 050 

101 

Req. Storage 

IM, OP. (RNI)(rej 


Completion of tinling shown 
on page 95. I 


FORM CA 206 












CODE 

0100=4 


INSTRUCTION 




FUNCTION Effective Address 



FORM CA 206 


















COMMAND TIMING 


CODE 

INSTRUCTION 

FUNCTION Effective Address 

Addressing 

SEQUENCE /CYCLE (S): . ^ . 

ind=l, q=0, 1 = 

EXECUTION TIME •. 

=0 

2nd Pass 


ADR 

000 

A 

100 


250 


300 


350 

B 

050 


PAGE / 
TERM 


COMMAND 


Z ^ X 

X ^Addend 
Clr. ind 

Set Adder -*Y 

Adder -* Y 
+!“*■ Adder 
Set XR 

Clr. F 

Req. Storage 
Set Adder ~*X 
Set state -*»Y 


CONDITION 



(A=0)( RNI) _ 
X^5=0(RNI)(r) 


REMARKS 


IM. O P. (RNI )(redd index) 
(ind)(q)(RNI+A#0) UNT 
INT 


Adder -♦X 
state -*-Y 


Completion of timing shown 
on page 95. 


69 

Rev. C 


FORM CA 206 
















COMMAND TIMING 


FUNCTION Effective Address 


CODE 

INSTRUCTION 

FUNCTION Effective Address 

0011=3 


Addressing 



A+(Q)+(00FF) 


SEQUENCE /CYCLE (S); 

r, ind, q, i, Ai^O 


EXECUTION 

TIME •. 



First Pass 

TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

RNI 






39 

Z -X 




23 

X-^F 



A 050 

13 

Clr. A=0 




9 

Set ADR 

Fj^O (Sweep + En 

er) (Protect Fault) 


39 

Clr, X upper 



ADR 





A 100 

51 

X -* Addend 

(A=0)(RNI) 


250 

41 

Set Adder “*-Y 



300 

41 

Adder -*Y 




49 

Y-* Adder 

(INT)(ind)(q)(RNI 

l-A?t0) 


51 

Q-*- Adder 

(IMT)(ind)(q)(RNI 

I-A?t0) 


13 

Set read index 

(ind)(i)(RNI+Aii^0) 

INT) 

B 050 

101 

Req. Storage 

IM^OP.lread ind 

ex)(RNI) 


39 

Set Adder -*-X 

(ind)(q)(RiNri+A?^0) 

i-INT 


41 

Set Adder “*-Y 

(INT)(ind)(q)(RNl 

)-A5^0) 

100 

23 

Clr. q 

(INf)(ind)(q)(RN] 

fA?^0) 

100 

39 

Adder -►X 




41 

Adder -*Y 



150 

9 

Clr. RNI 



300 

23 

Clr. i 

read index 




Wait 


• 
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CODE 


COMMAND TIMING 


FUNCTION Effective Address 


INSTRUCTION 

Addressing 

SEQUENCE / CYCLE(S) : 

i * 1 (read index is set) 

EXECUTION TIME Last Pass 

TIME T^ERM command CONDITION REMARKS 

ADR 000 39 Z— X 

A 100 51 X -Addend (A=0)(RNI) 

49 Y -Adder (r)(RNI+A?^0) 

250 39 Set Adder —X (r)(RNl+A?^0) 

250 41 Set Adder 

300 39 Adder —X 

41 Adder— Y 
13 Clr. read index 

B 050 101 Req. Storage IM. OP. (^)(re£ HlnHex) 

Completion of tiniing shown 
on page 95. 


FORM CA 206 
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CODE 


COMMAND TIMING 


INSTRUCTION 


0010=2 


Addressing 


SEQUENCE / CYCLE (S) 


EXECUTION TIME v 


PAGE / 
TERM 


r, ind, q, i, A?^0 


DSu] 




COMMAND 


Z-*X 

X-*F 

Clr, A=0 
Set ADR 
Clr. X upper 


CONDITION 


FUNCTION Effective Address 

A+(Q) 


First Pass 


REMARKS 



F?^0 (Sweep + Enier)(Protect Fault) 


DEI 


X— Addend 


(A=0)(RNI) 


Set Adder -*-Y 


«n] 


BMil 


Dfi] 


DEl 


Adder-* Y 
Y -* Adder 
Q-* Adder 

Req, Storage 
Set Adder -*X 
Set Adder -*Y 

Clr. q 

Adder -*X 
Adder -* Y 


(Ml) (ind)(q) (R^A^ 0) 
(INT)(ind)(q)(R^S-A5«0) 


II 


IM. O P. (RNI )(redd index 
( ind)( q)(RlSrH-A^0) UNT 
(IISrT)(ind)(q)(RNI t'A^tO) 

(INTK'ind^KqH^ hA^O) 


Completion of timing shown 
on page 95. I 
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CODE 

0001=1 


COMMAND TIMING 


FUNCTION Effective Address 


INSTRUCTION 


Addressing 


SEQUENCE / CYCLE (S) -. 


EXECUTION TIME •. 


PAGE / 
TERM 


r, ind, q, i, 


A+(00FF) 


First Pass 


COMMAND 


CONDITION 


REMARKS 


Z -X 

X-*F 

Clr. A=0 
Set ADR 
Clr. X upper 


X -*Addend 

Set Adder -► Y 

Adder -»Y 
Set read index 

Req. Storage 

Clr. RNI 


Af^O 

Fi^O (Sweep + En' 


r(A*0)(RNI) 


ind(i)(RNI+A?^0)(I 


IM. OP. (RNI)(re 


read index 



FORM CA 206 












CODE 


COMMAND TIMING 


INSTRUCTION 

Addressing 

SEQUENCE /CYCLE (S); . ' , , . , 

1=1 (read index is set) 

EXECUTION TIME 

TIME COMMAND CONDITION 

ADR 000 39 z-X 

A 100 51 X -Addend (A=0)(RNI) 

49 Y-* Adder (r)(RNI+A5^0)+re 


FUNCTION Effective Address 

Last Pass 

REMARKS 

d index 


250 39 Set Adder— X (r)(RNI+A?^0)+j:'ea d index 

250 41 Set Adder — Y 

300 39 Adder— X 

4:1 Adder-»-Y 
13 Clr. read index 


B 050 101 Req. Storage IM. OP. (RNI)(re4d index) 


Completion of tinling shown 
on page 95. I 


74 

Rev. C 













CODE 

0000=0 


INSTRUCTION 


Addressing 


SEQUENCE / CYCLE (S) -. 


EXECUTION TIME 


PAGE / 
TERM 


r, ind, q, i, A?^0 


COMMAND 


CONDITION 


FUNCTION Effective Address 


First Pass 


REMARKS 


Z-’-X 

X-F 


Clr. A=0 
Set ADR 
Clr. X upper 


A?^0 

Fi^O (Sweep + E 


X~^ Addend 
Set Adder **-Y 


(A=0)(RNI) 


Adder 


Req. Storage IM.OP. (RNI)(re 

Completion of timing shown 
on page 95. 


FORM CA 206 















COMMAND TIMING 


CODE 

SLS - 00 


INSTRUCTION 

Selective Stop 


FUNCTION 

Stop Computer If Switch is Up. 


SEQUENCE / CYCLE (S) -. 


REG 


EXECUTION 

TIME •. 






TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

RNI 






000 

39 

Z 




025 

23 

X —F 




A 050 

9 

Set REG 

F = 0 




39 

Clr X upper 




REG 






A 300 

51 

P — Adder 

Shift cycle 




49 

+ 1 —Adder 

(Shift cycle) (Blk - 

nr) 


B 050 

101 

Req. Storage 





41 

Set Adder — Y 

EXI+SPB+CPB+I 

SIT 

Update Address for 


37 

Set Adder — P 

EXI+SPB+CPB 


rnext RNI 


19 

Set Stop 1 

(SLS)(Switch Set; 

(Blk. + 1) 


100 

41 

Adder — Y 





37 

Adder — P 


- 


150 

9 

Set RNI 

EXI+SPB+CPB+I 

S7T 


325 

21 

Set Stop 2 

Stop 1 

Prevents starting Timing 





Chain, thereby stopping 

300 

9 

Clr. REG 


computer and giving con- 






sole display. Note RNI 



Wait 


cycle places following 





instruction in X before 





computer stops. 





When RUN or Step switch 





is pressed on console 





(without MC)Go 2 FF sets. 





causing timing and opera- 





tions to continue where 





® left off. If MC was done. 





RNI will be first opera- 





tion. 
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COMMAND TIMING 


CODE 

Skips - 01 


SEQUENCE / CYCLE(S) 


INSTRUCTION 

Skip 



FUNCTION 

Skip next instruction on condition. 


CONDITION 


REMARKS 


F = 0 


Skip+INQ+INP+OUT+ENQ 
Skip+INP+OUT 
Skip condition m 3t 
(INP+OUT)(reject)+Skip F. F. 


Shift cycle I 
(Shift cycle)(Blk + 1) 


SPB+CPB+EXI 

SPB+CPB+EXI+ISTT 


Update Address for 
next RNI 


SPB+CPB+EXI+aSTT 


Note: 

Set Adder -• P indicates 
setting A control FF. 

Adder P indicates 
actual transfer. 
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COMMAND TIMING 


CODE 

INP-02 
OUT- 03 


INSTRUCTION 

Input to A 
Output from A 


SEQUENCE / CYCLE (S) -. 


EXECUTION TIME •. 


PAGE / 
TERM 


REG 


COMMAND 


FUNCTION 

Input, Output A 


CONDITION 


REMARKS 


78 
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Z 

X 


Set REG 
Clr. X upper 
Extend sign 


F = 0 


(REG)(Skip)(EXli+(r)(ADR) 


X -► Augend 
P-- Adder 

Wait for reply 
or reject 
Set Blk+ 1 

Set Adder P 
Set I/O -A 

Adder P 
I/O-^A 
P -►Adder 
+1 -► Adder 

Req. Storage 
Set Adder -► Y 
Set Adder — P 


Skip+INQ+INP+OpT+ENQ 

Skip+INP+OUT 


Internal Reject 

(INP+ OUT)r ejec1 +Skip FF 
(INP)(reject) 


kShift cycle) (Blk -tj 1 ) 


REJECT sends 
P+ A — P 


SPB+CPB+EXI+INT 

SPB+CPB+EXI 


Update Address for 
next RNI 


Adder -Y 
Adder -► P 

Set RNI 

Clr. REG 

Wait 


ORM CA 206 














COMMAND TIMING 


CODE 


EIN-04 

IIN-05 


INSTRUCTION 

Inhibit or 
Enable Interrupt 


SEQUENCE / CYCLE (S) -. 
EXECUTION TIME •. 


COMMAND 


Z 

X 

Set REG 
Clr X Upper 


FUNCTION 

Inhibit or Enable Interrupt 


EXECUTION 

TIME •. 

TIME 

PAGE / 
TERM 

RNI 


000 

39 

025 

23 

A 050 

9 


39 

REG 


A 200 

69 

A 300 

51 


49 

B 050 

101 


37 


41 

100 

41 


37 

150 

9 

250 

69 

300 

9 


CONDITION 


F = 0 


Clr. Enable INTjUN 

P -►Adder 

+1 -►Adder I Shift cycle (Blfc 




Req. Storage 
Set Adder — P 
Set Adder — Y EXI+SPB+CPB 

Adder — Y 
Adder — P 

Set RNI SPB+CPB+EXI+ 

Set Enable INT EIN+EXI 
Clr. REG 


FORM CA 206 


















COMMAND TIMING 


CODE 

SPB-06 

CPB-07 


INSTRUCTION 

Set or T-. T-. 4 .jt 

Clear Prot4 


ct 


FUNCTION 

Modify Bit 17 of word in Address (Q) 


SEQUENCE / CYCLE (S) -. 


REG 


EXECUTION 

TIME •. 



Page 1 of 2 

TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

RNI 





000 

39 

Z 



025 

23 

X —F 



A 050 

9 

Set REG 

F = 0 



39 

Clr X Upper 



REG 





A 100 

51 

Q — Adder 

INQ+CPB+SPB+I 

S(X04) 

250 

41 

Set Adder — Y 

Shift+EXI+SPB+C 

PB 

300 

41 

Adder— Y 




51 

P — Adder 

Shift cycle 



49 

+ 1 — Adder 

Shift cycle (Blk + 

T) 

B 050 

101 

Req . Storage 




101 

Set Write Prot. 





FF 

(SPB+CPB)(IM. ( 

»P+RNI+read indexHiNT) 

150 

9 

Set ROP 

(SPB+CPB+EXIX 

INT) 


9 

Clr, RNI 



300 

9 

Clr. REG 





Wait 
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COMMAND TIMING 


CODE 

INSTRUCTION 


FUNCTION 

SPB-06 

CPB-07 

Program Prote^ 

:t 



SEQUENCE /CYCLE(S); 
EXECUTION TIME : 


TIME 


ROP 

000 

A 

100 


300 

B 

050 


PAGE / 
TERM 


HOP 


COMMAND 


Z-X 

X -*• Addend 

P -►Adder 
+ 1 -►Adder 

Req. Storage 
Set Adder -► P 
Set Adder -► Y 

Adder *»P 
Adder -►¥ 

Set RNI 

Clr. ROP 


CONDITION 


Page 2 of 2 


REMARKS 



Not used 


EXI+MUI+DVl 

(EXI+MUI+DVI ) (Blk + 1 ) 


RAO 

RAO 


Update Addresses fo 

next RNI 


RAO 

RNI+STO 


Wait 
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COMMAND TIMING 


CODE 

INSTRUCTION 

FUNCTION 

IR-08 

Inter- Register 

Transfer and Modify data between registers. 


SEQUENCE / CYCLE (S) -. 


EXECUTION 

TIME •. 

REG 



TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

RNI 





000 

39 

z 



025 

23 

X 



A 050 

9 

Set REG 

O 

II 



39 

Clr X Upper 



REG 





A 100 

45 

Set L. P, 

IR (X07) 



45 

Set XR 

IR (X06) 



49 

A — Adder 

INA+IR(X05) 



51 

Q— Adder 

INQ+SPB+CPB+I 

X! 

o 


51 

Mask — Adder 

IR(X03) 


A 250 

31 

Set Adder — A 

ENA+INA+IR(X0: 

1) 


33 

Set Adder — Q 

ENQ+IR(X01)+IN 

5 


71 

Set Adder — 





Mask 

IR(XOO) 


275 

57 

Set Overflow 

overflow 


300 

31 

Adder — A 




33 

Adder — Q 




71 

Adder — Mask 




45 

Clr. L.P. 

IR 



45 

Clr. XR 





51 

P — Adder 

Shift cycle 




49 

+1 —Adder 

Shift cycle (Blk+ 

1) 


B 050 

101 

Req. Storage 





41 

Set Adder — Y 


MT 

^ Update Address for 


37 

Set Adder — P 

SPB+CPB+EXI 


next RNI 

100 

41 

Adder — Y 





37 

Adder — P 


- 


150 

9 

Set RNI 

SPB+CPB+EXI+I 


300 

9 

Clr. REG 
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CODE 

INA-09 


COMMAND TIMING 


FUNCTION 


INSTRUCTION 

Increase A | A+AW/E-*-A 

SEQUENCE /CYCLE (S)-. 

REG 


EXECUTION 

TIME •. 





TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

RNI 






000 

39 

Z -X 




025 

23 

X -F 




A 050 

9 

Set REG 

F * 0 




39 

Clr. X upper 






Extend sign 

(REG)(Skip)+(E: 

XI)+(RNI)(ADR) 

REG 






A 100 

51 

X -*■ Addend 

Shift=ENA+INA 

-EXI 



49 

A -*• Adder 

INA+IR(X05) 


A + A -*Adder 

250 

31 

Set Adder -►A 

INA+ENA+IR(X 

)2) 

A + A -A 

300 

31 

Adder -»A 





51 

P -*■ Adder 

Shift cycle 




49 

+ 1 -*-Adder 

Shift cycle (Blk 

+ 1) 


B 050 

101 

Req. Storage 





41 

Set Adder -*• Y 

SPB+CPB+EXIH 

INT 

‘ Update Address for 


37 

Set Adder -*• P 

SPB+CPB+EXI 


next RNI 

100 

41 

Adder -*Y 





37 

Adder -*-P 




150 

9 

Set RNI 

SPB+CPB+EXH 

INT 


300 

9 

Clr. REG 






Wait 
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COMMAND TIMING 


CODE 

ENA-OA 


INSTRUCTION 

Enter A 


FUNCTION 

A to A 


SEQUENCE / CYCLE (S) : 


REG 


EXECUTION 

TIME •. 






TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

RNI 






000 

39 

Z -‘•X 




025 

23 

X -F 




A 050 

9 

Set REG 

F = 0 




39 

Clr. X upper 






Extend sign 

(REG)(Skip)(EX 

I)+(RNI)(ADR) 

REG 






A 100 

51 

X “»• Addend 

Shiftl-ENA+INA 

HE XI 

+ A “* Adder 

A 250 

31 

Set Adder -* A 

ENA+INA+IR(X 

)2) 

+ A —A 

300 

31 

Adder “*-A 





51 

P “►Adder 





49 

+ 1 “►Adder 

(Shift cycle) 

+ 1) 


B 050 

101 

Req. Storage 





41 

Set Adder -► Y 


INT 

‘ Update Address for 


37 

Set Adder “► P 

SPB+CPB+EXI 


next RNI 

100 

41 

Adder -*Y 





37 

Adder -►P 




150 

9 

Set RNI 

SPB+CPB+EXIH 

INT 


300 

9 

Clr. REG 






Wait 
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COMMAND TIMING 

CODE I INSTRUCTION I ~~~ FUNCTION 

NOP- OB NOP Inst. Does nothing. 


SEQUENCE /CYCLE(S) -. 

REG 


EXECUTION TIME : 


TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

RNI 






000 

39 

Z 




025 

23 

X 




050 

9 

Set REG 

O 

II 




39 

Clr. X upper 




REG 






A 100 






A 300 

51 

P -*■ Adder 

Shift cycle 




49 

+ 1 -►Adder 

Shift cycle (BlI 

+ 1) 


B 050 

101 

Req. Storage 





37 

Set Adder -►P 

SPB+CPB+EXI 


^ Update Address for 


41 

Set Adder -► Y 

SPB+CPB+EXP 

INT 

next RNI 

100 

37 

Adder -*-P 


- 

1 


41 

Adder -Y 



150 

9 

Set RNI 

SPB+CPB+EXIH 

INT 


300 

9 

Clr. REG 






Wait for reply 
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COMMAND TIMING 


CODE 

INSTRUCTION 

FUNCTION 

ENQ-OC 

Enter Q 

A to Q 


SEQUENCE / CYCLE (S) ; 

REG 


EXECUTION TIME : 


TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

RNI 






000 

39 

Z -*X 




025 

23 

X -F 




050 

39 

Clr. X upper 

F = 0 




9 

Set REG 





39 

Extend sign 

(REGKSkipKEX 

p+(RNl)(ADR) 

REG 






A 100 

49 

X -* Augend 

Skip+INQ+INP+' 

3UT+ENQ A -Adder 

250 

33 

Set Adder -►Q 

inq+ir(xoi)+e: 


A -Q 

300 

33 

Adder -*Q 





51 

P Adder 

Shift cycle 




49 

+ 1 "►Adder 

Shift cycle (Blk 

+ 1) 


B 050 

101 

Req. Storage 





37 

Set Adder -►P 

SPB+CPB+EXI 


Update Address for 


41 

Set Adder "► Y 

SPB+CPB+EXH 

INT 

next RNI 

100 

37 

Adder “»-P 





41 

Adder -*-Y 




150 

9 

Set RNI 

SPB+CPB+EXH 

INT 


300 

9 

Clr. REG 






Wait 
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COMMAND TIMING 


CODE 


INSTRUCTION 


FUNCTION 


INQ-0D 


SEQUENCE / CYCLE(S): 


EXECUTION TIME •. 


PAGE / 
TERM 


Increase Q 


REG 


COMMAND 


A + Q to Q 


CONDITION 


REMARKS 


RNI 

000 

025 

A 050 


Z -*X 

X 

Set REG 
Clr. X upper 
Extend sign 


F = 0 


(REG){Skip)(EM+(RNl)(ADR ) 


REG 


A 100 49 

51 


Set X -*■ Augend 
Q Adder 
X -*• Augend 


Skip+INQ+INP+pUT+E NQ 
INQ+CPB+SPB-flR(X04) 


Set Adder -►Q INQ+IR(X01)+ENQ 


A + Q -*-Adder 
A + Q “►Q 


Adder -►Q 
P -*-Adder 
+ 1 “*Adder 

Req, Storage 
Set Adder *♦ Y 
Set Adder P 

Adder -*Y 
Adder -»P 


(Shift cycle) 


(Shift cycle) (Blk+1) 


m^aamssmLi 


SPB+CPB+EXI 


Update Address for 
next RNI 


Set RNI 


SPB+CPB+EXIIINT 


Clr, REG 


Wait 
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CODE 

EXI-OE 


COMMAND TIMING 


INSTRUCTION 

Exit Interrupt 


FUNCTION 


Transfer control to (100. „ + Enables INT, 
Clr. /sets overflow 


SEQUENCE / CYCLE (S) -. 


EXECUTION 

TIME •• 

TIME 

PAGE / 
TERM 

RNI 


000 

39 

025 

23 

A 50 

9 


39 

REG 


A 100 

51 

250 

41 

300 

41 


51 


49 

B 050 

101 

150 

9 

250 

69 

300 

9 


REG 


COMMAND 


Z -^X 
X — F 
Set REG 
Clr X Upper 


X — Addend 


CONDITION 


F = 0 


Shift+ENA+INA+EXI 


Set Adder — Y Shift+SPB+C PB+ 5X1 

Adder — Y 

P— Adder Shift cycle 

+1 — Adder Shift cycle (Blk+T:) 


101 Req. Storage 

9 Set ROP (SPB+CP 

69 Set Enable INT 1 EIN+EXI 
9 Clr, REG 
Wait 


(SPB+CPB+EXD4INT) 


Page 1 of 2 


REMARKS 


100 + A — Y 

Delta defines the 
interrupt state from 
which the exit is 
taken, 
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CODE 

EXI- OE 


COMMAND TIMING 


FUNCTION 


INSTRUCTION 

Exit Interrupt 


SEQUENCE /CYCLE (S)-. 

ROP 

EXECUTION TIME Page 2 of 2 


TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

ROP 





000 

39 

Z -X 



A 100 

51 

X •♦Addend 



275 

57 

Set overflow 



300 

49 

X -♦Augend 

MUI(MB=1)+EX 

I 

B 050 

101 

Req. Storage 




37 

Set Adder -*■ P 

RAO 



41 

Set Adder -♦¥ 

RAO 


100 

37 

Adder -♦P 




41 

Adder -»Y 



150 

9 

Set RNI 

RAO 


300 

69 

Enable INT 2 



300 

9 

Clr. ROP 

RNI+STO 




Wait 
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COMMAND TIMING 


CODE 

OF 


INSTRUCTION 

Shifts 


FUNCTION 


SEQUENCE / CYCLE (S) ; 
EXECUTION TIME -. 


REG A 


Page 1 of 5 


TIME 


PAGE / 
TERM 


COMMAND 


CONDITION 


REMARKS 


RNI 

000 


025 

A 

050 

REG 


A 

100 


250 

250 

300 


325 

350 


000 


000 
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39 

23 

9 

39 

39 


51 

73 

41 

41 

51 

49 

45 

51 

49 

47 

47 

41 

11 

11 


11 

11 

41 


Z -*X' 

X -►F 

Set REG 
Clr. X upper 
Extend sign 


X Addend ' 

Set Shift cycle 

Set Adder -*-Y 

Adder -*-Y 
Q “►Adder 
A “►Adder 
Set L.P. 

P “►Adder 
+1 “►Adder 

Set Shift Left 
Set Shift Right 

Set deer. Y 

Set Early B 
cycle 

Set Early C 
cycle 

Set B cycle 
Set C cycle 

Decrementer 

-Y 


F = 0 


) 


(Sweep)(ENTEF 

(REG)(sfeip)(EX E)t(RNI)(ADR) (r) 


Shift+ENA+INA 
Lower 5 bits of 
Shift+EXI+SPBH 


(Shift cycle)(Q) 
(Shift cycleXQ) 
Shift cycle (A+<^ 
Shift cycle 
Shift cycle (Blk 


EXI 
X fo 
CPB 

Y contains lower 8 bits. 

|A) 


Disables Adder while shifting. 

"VNot used unless X^n «.i=0. 
jjj UU’‘U4 


(Shift cycle)(Leit) 
(Shift cycle)(Rirht) 


(ROP)(MUI+DV 

(ROP)(MUI+DV: 

Early B set 
Early C set 

Decrease Y FF 


HShift cycle) Xqq_q^= 0 
)+Shift cycle ^00-04^® 


set 


Only the lower 5 bits 
of Y are decremented. 


■ORM CA 206 












COMMAND TIMING 



INSTRUCTION 

A Shifts 


SEQUENCE /CYCLE(S): 


EXECUTION TIME : 


PAGE / 
TERM 


REG C 


COMMAND 



CONDITION 


Page 2 of 5 


REMARKS 


*250 


Set Adder -*A 
Clr. Shift cycle 
Set deer. Y 

Adder -*-A 
deer. Y 
A -♦Adder 

Set Adder -*-A 
Set deer. Y 
Clr. Shift cycle 

Adder “*-A 
A -►Adder 
Set HOO 
Set H06 
P -►Adder 
+ 1 -►Adder 
Clr. L.P. 

Deer. Y 


(A -AdderKShjft) 


.00-04 

00-04 


= 0 (( 

f 0 (I 


Shift cycle (A) 


.00-04 


AdderKShi ft) 

r\ A V' 


"00-04 " 

Shift cycle 
Shift cycle=SC 2 
Shift cycle =SC 2 
Shift cycle 
Shift cycle 
Shift cycle 


Y is decremented twice 
before first shift. Thus 

Y = 0 when last shift is 
done. 


(A) = original quantity 
shifted once. 


(A) = original quantity 

shifted twice. 

Stay in C cycle until 

Y =0 

^00-04 ^ 

Start updating Address 
for next RNI 


Clr. Shift Right 
Clr. Shift Left 


Set B cycle 


Allows storage to be 
cycled for RNI - go 
to page 97. 


^During Short Cycle 1, 
250 occurs 100 ns 
early. 
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COMMAND TIMING 


CODE 


INSTRUCTION 

Q Shifts 


FUNCTION 


SEQUENCE / CYCLE (S) ; 
EXECUTION TIME : 


REG C 


Page 3 of 5 


TIME 


PAGE / 
TERM 


COMMAND 


CONDITION 


REMARKS 


00 

REG 

C 050 
100 
*250 
300 


325 

000 


41 


33 

73 

41 

33 

43 

51 

33 

41 

73 

33 

51 

7 

7 

51 

49 

45 

47 

47 

11 


Decrementer 


Set Adder -♦Q 
Clr. Shift cycle] 
Set deer. Y 

Adder -»Q 
deer. Y 
Q Adder 

Set Adder -*-Q 
Set deer. Y 
Clr. Shift cyclej 

Adder -*-Q 
Q -►Adder 
Set HOO 
H06 

P -»Adder 
+1 ■►Adder 
Clr. L.P. 

Clr. Shift Right] 
Clr. Shift Left 

Set B cycle 


(Q 

Y, 


•AdderKShjft) 


nn-n4 ° ® 


(Div Step)+(EA^) 

(Shift cycle)(A) 

(Q -► Adder )(Shi|ft) 
YoO-04 i 0 

^00-04 ^ 

Shift cycle (Q) 
Shift cycle =SC ^ 2 . 
Shift cycle =SC 2 
Shift cycle 
Shift cycle 
Shift cycle 

H06 
H06 


* During Short Cycle 1, 250 
occurs 100 ns early. 
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COMMAND TIMING 



INSTRUCTION 

QA Shifts 


SEQUENCE / CYCLE(S) -. 


EXECUTION TIME 


PAGE / 
TERM 


COMMAND 



CONDITION 


Page 4 of 5 


REMARKS 


REG 


Decrementer Y 


Set Adder “»Q I (Q •♦Adder )(Shi|ft) 


*250 


(325) 


Adder -*Q 
Set Bit Bucket 
A -♦Adder 
Clr. Q -Adder 


Q is always shifted 
first, then A 


(divide step) |(BC 0)(LS)+(B1 5)(Ls3 
Shift cycle (A) 


Set Long Shift (ROP)(MUI+DVI|+QA Shift 


Set Adder —A 
Set deer. Y 
Clr. Shift cycle 

Adder —A 
Q -♦Adder 
Set HOO 
Set H06 
P “—Adder 
+ 1 -♦Adder 
Clr. L.P. 

Clr. Long Shift 

Clr. Shift Right 
Clr. Shift Left 

Set B cycle 


.00-04 


Adder)(Shif|t) 


"00-04 

Shift cycle (Q) 
Shift cycle 


Shift cycle 


Shift cycle 


Shift cycle 


Shift cycle 


* During Short Cycle 1, 250 
occurs 100 ns early. 
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COMMAND TIMING 


CODE 


INSTRUCTION 


FUNCTION 


Shifts 

SEQUENCE /CYCLE(S): 


EXECUTION TIME •. 


REG 


TIME 


PAGE / 
TERM 


COMMAND 


CONDITION 


REG 


B 050 


101 

41 

37 


Req. Storage 
Set Adder “*-Y 
Set Adder -*-P 


SPB+CPB-I-EXI +: 

SPB+CPB+EXI 


NT 


100 

150 

300 


41 Adder “*-Y 

37 Adder -*P 


9 Set RNI 

9 Clr. REG 


SPB+CPB+EXI+: 


NT 


Wait for storage 
resume 


Page 5 of 5 


REMARKS 


Update Address for 
next RNI 
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COMMAND TIMING 



INSTRUCTION 

Any Addressing 



SEQUENCE / CYCLE (S) -. 
EXECUTION TIME -. 


TIME 


PAGE / 
TERM 


Last of Addressing Sequence 


COMMAND 


CONDITION 


REMARKS 


ADR 

050 

B 

100 


Req. Storage 

Y -► Adder 
A -*• Adder 
Q ^ Adder 
P -*■ Adder 
X -► Augend 
+ 1 Adder 
Set XR 

Clear /Set RNI 
Set ROP 


Set STO 


Jump 

STA#SPA+MUlf 3VI 
STQ' 

INT+RTJ 

(INT)(/i=0) 

RTJ 

E0R+(ADR)(SRI)+R0P(SRD(MUI+DVD 


Clr. ADR 


(End ADR) (JMF 
(End ADR)(STA^ 
STQf JMP+RTJ+ 
SPA) 

INT+(End ADR) 
(STA+STQfSPA 
+ RTJ) 


RNifROP+STO 


End ADR = (i)(ind) (read index)(IN 
(IM. OP. )(Di sabIe Clr. r. ) 

+IM. OP. (r)(read index) 


Start of next sequence 


Restart timing 
Chain 


ROPHIM.OP. ) 
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COMMAND TIMING 


CODE 

INSTRUCTION 

FUNCTION 

JMP-1 

Jump 

Transfers control to (E.A.) 


SEQUENCE / CYCLE (S) -. 

ADR/RNI 


EXECUTION TIME 

TIME ’tern!' command CONDITION REMARKS 

ADR 

B 050 101 Req. Storage 

B 100 49 Y -»■ Adder Jump Y contains effective Address 

upon completion of Addressing 

150 9 Set RNI (End ADR)(JMP ) 

RNI 

B 250 37 Set Adder -P (JMP)(RNI) 

B 300 3 7 Adder -►P effective Address in P 

9 Clr. ADR RNI+ROP+STO 

Wait 
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COMMAND TIMING 


CODE 

MUI-2 


INSTRUCTION 

Multiply 


FUNCTION 
(E.A.) times A -*QA 


SEQUENCE / CYCLE (S) ; 


EXECUTION TIME •. 


PAGE / 
TERM 


ROP 


COMMAND 


CONDITION 


Page 1 of 4 


REMARKS 


B 050 73 Set SRIl 


MUI(A neg) 
+DVKQ neg) 


Req. Storage 

A -*• Adder 
Set XR 

Set ROP 


MUl+DVl+SPA+£ TA 

(MUl+DVI)SRn Comp. (A) if neg. 

(End ADRKSTAH STQtSPA+RTJ+JMP) 


Set Adder - A (MUI+DVI)(ROr 


Adder -►A 
Clr. ADR 


RNI+ROP+STO 


Wait 
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COMMAND TIMING 


CODE 

MUI-2 


INSTRUCTION 

Multiply 


SEQUENCE / CYCLE (S) -. 


EXECUTION TIME : 


PAGE / 
TERM 


COMMAND 



CONDITION 


Page 2 of 4 


REMARKS 


Set 10- e 

1 D 

X -»• Addend 
Set XR 


SR2 -*SRI 
SR2 -*SRI 
Set MB 
Set Adder -*■ X 
Set deer. Y 


MUI+DVI 


(A cycle)(ROP) 
(MUI)(M neg)+DVI 
(M pos)+SUB 

M Pos 
M Neg 

MUI(A00 = 1) In 

RAO-tSUB+MUI+ DVl 

“UI(Yoo-o4 ** 0 


Shift count -*• Y 

Complement (E. A. ) if 
negative. Initial signs 
of multiplier (A) and 
multiplicand (M) used in 
determining final sign. 


Inspect bit 00 1st time only 


Clr. Q 


(MUI) 


Adder -*-X 
deer. Y 

Q -*• Adder 
X Augend 
Clr. XR 


MUI+DVI 

((MUI)MB = D+EXI 


(Y) = lOjj, 

(Q) = 0-0 

(X) = multiplicand 


Set Shift Right 

Set Early C 
cycle 


(ROP)(MUI+DVIl+Shift cycle 


Early C set 
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CODE 

MUI-2 


COMMAND TIMING 


FUNCTION 


INSTRUCTION 

Multiply 


SEQUENCE / CYCLE(S)-. 



EXECUTION 

TIME •. 



Page 3 of 4 

TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

ROP 





C 050 

33 

Set Adder -♦Q 

MUI+DVI 



73 

73 

Set Mult, step 
Clr. Mult, step 

”00-04 ' 


100 

33 

Adder -► Q 




49 

A Adder 

MUI+divide step 



45 

Set L. P. 

MUI+DVI 



51 


Shift+Mult. step 

= SCI Use Short eyele 


51 


Shift+Mult. step 

= SCI Use full eyele 

150 

31 

Set Adder ->- A 

MUI+divide step 

200 

31 

Adder — A 




51 

Q — Adder 

MUI+DVI 



49 

Clr. A — Adder 

MUI+DVI 



45 

Set XR 


Use XR if ans, is to be neg. 


45 

Clr. L. P. 

(MUKSED+DVR-i 

00-04 “ “XSMD) 

225 

47 

Clr Right Shift FF 

(MUD 

Use LP if ans. is to be pos. 

*250 

31 

Set Adder — A 

Mult, step 



33 

Set Adder — Q 

MUKMult. step) 

+DVI final pass only 


41 

Set deer. Y 

O 

o 

1 

o 

o 



73 

Set Mult, bit 

AOl = 1 

Inspeet bit 01 before (A) shifted 

ROP 

C 300 

31 

Adder — A 

Adder — A set 



33 

Adder — Q 

Adder — Q set 



41 

deer. Y 

Deerease Y FF ; 

set 


49 

X — Augend 

divide step+(Mul 

t. step)(MB = 1) 


45 

Clr. L. P. 

Shift eyele 



51 

Q — Adder 

divide step+Mult 

. step 


51 

P — Adder 

(Shift eyele) 

1 


49 

+1 — Adder 

+DVI(divide step 

) k Start updating Address 




+MUI(Mult. step 

) J for RNI on last pass. 


73 


Mult, step 

repeat C eyele 


73 


Mult, step 


350 

11 

Set Early B 

Mult, step 



11 

Clear Early C 

Mult, step 


B 000 

11 

Set B eyele 

Early B set 



11 

Clear C eyele 

Early C elear 

^During Short Cyele 1, 250 
oeeurs 100 ns early. 


FORM CA 206 
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COMMAND TIMING 


CODE 

INSTRUCTION 

FUNCTION 

MUI-2 

Multiply 



SEQUENCE / CYCLE (S)-. 

ROP 

EXECUTION TIME : 

Page 4 of 4 

TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 


ROP 


B 050 101 Req. Storage 

37 Set Adder -»P RAO 

41 Set Adder “*Y RAO . Update Address for 

next RNI 

100 37 Adder -*P 

41 Adder *►¥ _ 

49 A —Adder ADD+AND+EOR tMUI+DVI 

45 Set XR (MUI+DVDSRI Use XR if answer is to 

be neg. 

150 9 Set RNI RAO 

250 31 Set Adder -A MUI+DVI 

300 31 Adder -A 

9 Clr. ROP RNI+STO 

Wait for reply 
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COMMAND TIMING 


CODE 

DVI-3 


INSTRUCTION 

Divide 


SEQUENCE /CYCLE(S)-. 


EXECUTION time : 


PAGE / 
TERM 


ROP 


COMMAND 


FUNCTION 

QA divided by (E.A.) to A remainder to Q 


CONDITION 


Page 1 of 4 


REMARKS 


Req. Storage 
Set SR 2 

A -*• Adder 

Set XR 

Set ROP 


MUI(A neg)+DV; (Q neg) record initial sign of 

dividend 

MUI+DVI+SPA+bTA Comp. (A) if dividend 

is neg. 

(MUI+DVDSR2 

(End ADR )(STA- STQtSPA+RTJ+JMP) 


Set Adder —A 


MUI+DVI 


Adder “*-A 
Clr. ADR 


RNI+ROP+STO 


Wait for reply 
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CODE 

DVI-3 


SEQUENCE /CYCLE(S): 
EXECUTION TIME •• 


TIME 


PAGE / 
TERM 


INSTRUCTION 

Divide 


ROP 

000 

A 

050 


100 

A 

250 


300 


350 

C 

000 


COMMAND 


Z -*X 

% 

Set lOjg 

X -*• Addend 
Set XR 
SR2 ^ SRI 
SR2 -*SR1 



CONDITION 


MUI+DVI 


Page 2 of 4 


REMARKS 


Storage resume 
DVI shift count -*Y 


(MUIKM neg)+DVI(M pos)+SUB 
M pos 
M neg 


Complement 
divisor (X) if 
positive. 


Set Adder -♦X RAO+SUB+MUI+DVI J 

Adder -^X 

Q -»Adder MUI+DVI Complement (Q) if dividend neg. 

Set XR 


MUI+DVI 

DVI(SRII) 


^P: .](ROP)(MUI+DV: )+Shift cycle 

Set C cycle FF Early C set 
Clr. A cycle FF Early A clr. 
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COMMAND TIMING 



CODE 

DVI-3 


SEQUENCE /CYCLE(S) ; 
EXECUTION TIME •. 


Page 3 of 4 


TIME 

PAGE / 
TERM 

COMMAND 

ROP 



C 050 

33 

Set Adder -♦Q 

100 

33 

Adder -♦Q 


57 

Set bit bucket 


49 

A -♦Adder 


45 

Set L.P. 

125 

47 

Set Shift Left 


57 

Set Long Shift 

ROP 



C 050 

31 

Set Adder -♦A 

200 

73 

Set divide step 


73 

Clr. divide step 

200 

31 

Adder -♦A 


51 

Q -►Adder 


49 

Clr. A -♦Adder 


45 

Set XR 


45 

Clr. L.P. 

225 

47 

Clr. Shift Left 


57 

Clr. Long Shift 

250 

33 

Set Adder -►Q 


41 

Set deer. Y 

275 

57 

Set overflow 

300 

45 

Clr. L.P. 

300 

33 

Adder -♦Q 


41 

Deer. Y 


51 

Q -♦Adder 


49 

X -♦Augend 


51 

P -♦Adder 


49 

+1 -♦Adder 

325 1 

47 

Clr. Shift Left 


CONDITION 


MUI+DVI 


REMARKS 


Complement (Q) if dividend neg. 


No EAB+divide step 

No EAB (divide step)+DIV. step)(LS)(Bit 00) 
MUI+divide step Not used 1st time 

MUI+DVI 


MUI+DVI+Shift (feA enables bit bucket Bit 00 of A 


MUI+divide step Not used 1st time 

DVKY f O: 

(Adder -*-A FF net) 

MUI+DVI 

MUI+DVI 

MUI(SRD+DVI(^qq_q4 = 0)(SR2) 

D'^«'^00-04 ° 

disconnects bit bucket from 
Bit 00, enables -♦Bit 00. 

MUKMult. stepi+DVI 
^00-04 ^ ° 

(DVI)(divide ste d)(A neg) 

Shift cycle 


divide step+Mult. step 
divide step+ Mul|:. step (MB = 1) 
(Shift cycle) 


ivide step) 


(Mult, step) 


start updating Address 
for next RNI 


divide step 


divide step 


repeat C cycle 


350 11 Set Early B 
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CODE 

DVI-3 


COMMAND TIMING 


FUNCTION 


INSTRUCTION 

Divide 


SEQUENCE /CYCLE (S): 

Page 4 of 4 

EXECUTION TIME 

TIME I COMMAND 1 CONDITION I REMARKS 


B 050 101 Req. Storage — 

37 Set Adder RAO 

41 Set Adder -*Y RAO , Update Address for 

I next RNI 

100 37 Adder -P 

41 Adder “*-Y — 

49 A -Adder ADD+AND+EOR hmUI+DVI 

45 Set XR (MUI+DVI)SRI correct final sign 

150 9 Set RNI RAO 

250 31 Set Adder -A MUI+DVI 

300 31 Adder -A 

9 Clr. ROP RNI+STO 

Wait for reply 
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COMMAND TIMING 


CODE 

INSTRUCTION 

FUNCTION ! 

STQ-4 

Store Q 

Q-*(E.A.) 


SEQUENCE / CYCLE (S) -. 

STO 

EXECUTION TIME •. 


TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

ADR 





B 050 

101 

Req. - Storage 



B 100 

51 

Q -*■ Adder 

STQ 


B 150 

9 

Set STO 

INT+(End ADR) 





(STQ+STA+SPA" 

RTJ) 


STO 





B 250 

39 

Set Adder *♦ X 



300 

9 

Clr. ADR 

RNI+ROP+STO 



39 

Adder 


* 



Wait 



A 000 





A 300 

49 

+ 1 -*• Adder 


— 



51 

P '♦Adder 




B 050 

39 

Req. Storage 





37 

Set Adder -►P 



, Update Address for 


41 

Set Adder -*Y 



next RNI 

100 

37 

Adder -*-P 





41 

Adder -*-Y 




150 

9 

Set RNI 



300 

9 

Clr. STO 
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COMMAND TIMING 


CODE 

INSTRUCTION 

FUNCTION 

RTJ-5 

Return Jump 

Store P+1 in (E.A.), transfer control 
to (E.A. + l) 


SEQUENCE /CYCLE(S) ; ' _ 

STO 


EXECUTION TIME ’. 


TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

ADR 





B 050 

101 

Req.^ Storage 



B 100 

51 

P Adder 

INT+RTJ 



49 

+1 Adder 

RTJ 


B 150 

9 

Set STO 

INT+<End ADR) 





(STQ+STA+SPA +RTJ: 

1 


STO 





B 250 

39 

Set Adder X 



300 

39 

Adder 


P+1 

-••effective Address 


9 

Clr. ADR 

rni+rop+sto 




Wait 



A 000 





A 100 

49 

Y -*■ Adder 

RTJ+INT 


A 250 

37 

Set Adder =*"P 

RTJ+INT 


300 

37 

Adder -♦P 


— 



51 

P -*■ Adder 





49 

+ 1 -♦Adder 




B 050 

39 

Req. Storage 




I 

37 

Set Adder -*• P 



, forms effective 


41 

Set Adder -♦¥ 



Address+1 

100 

37 

Adder -*-P 





41 

Adder -^Y 




150 

9 

Set RNI 




300 

9 

Clr. STO 
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COMMAND TIMING 


CODE 

INSTRUCTION 

FUNCTION 

STA-6 

Store A 

A to (E.A.) 


SEQUENCE /CYCLE (S)-. 

o 1 O 

EXECUTION TIME •. 



FORM CA 206 

















COMMAND TIMING 


CODE 


r 

INSTRUCTION 



FUNCTION 

SPA- 7 


Store, Parity to A 


A— (E, A. ) 

Parity bit — A 

1 SEQUENCE / CYCLE(S): 







STO 




EXECUTION 

TIME 

* 





TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

ADR 







B 050 

101 

Req. Storage 




B 100 

49 

A -►Adder 

STA+SPA+MUI+I 

)VI 

B 150 


9 

Set STO 

INT+(End ADR) 
(STQ+STA+SPA+ 

RTJ) 

STO 







B 250 

39 

Set Adder-^ 




300 


9 

Clr, ADR 

RNI+ROP+STO 



39 

Adder -*X 



(A) — effective Address 




Wait 




A 100 

49 

+1 — Adder 

SPA(write Abort 

3d) 

A 250 

31 

Set Adder — A 

(SPAKWrite Abo 

rted)(Parity of A Even) 


11 

Clr. A 

SPA(Write Abon 

ed) 

300 

31 

Adder — A 



Parity bit — A 


49 

+ 1 —Adder 




51 

P — Adder 




B 050 

101 

Req. Storage 





37 

Set Adder — P 





41 

Set Adder — Y 



Update Address for 







next RNI 

100 

37 

Adder — P 





41 

Adder —Y 




150 


9 

Set RNI 




300 


9 

Clr. STO 
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CODE 

ADD=8 


COMMAND TIMING 


FUNCTION 


INSTRUCTION 

Add to A 


SEQUENCE / CYCLE (S) -. 


A + (E.A.) to A 


ROP 


EXECUTION TIME : 


TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

ADR 






B 050 

101 

Req., Storage 




B 150 

9 

Set ROP 1 

(End ADRKSTA- 

JMP+STQ+SPA+RTJ) 

B 300 

9 

Clr. ADR 

RNI+ROP+STO 





Wait for reply 




A 000 

39 

Z 




ROP 






A 100 

51 

X “*■ Addend 


Not used - cleared at time 300 

A 300 

49 

+ 1 -*Adder 

(EXI)(MUI)(DVi; 




51 

P Adder 

(EXI)(MUI)(DVi; 



B 050 

101 

Req. Storage 





37 

Set Adder -♦P 

RAO 


> 


41 

Set Adder -*Y 

RAO 


Update Address for 






next RNI 

100 

37 

Adder -»P 





41 

Adder 





51 

X -*• Addend 

(ADQ)(MUI)(DV] 

) 



49 

A -*■ Adder 

ADD+AND+EOR 

l-SUB+DVI+MUI 

150 

9 

Set RNI 

RAO 



RNI 






B 250 

31 

Set Adder -*-A 

(LDA+ADD+ANI 

i+EOR+SUB)(RNl) 

300 

31 

Adder -*A 


A + (E.A.) -A 


9 

Clr. ROP 

RNI+STO 





Wait for reply 





FORM CA 206 
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COMMAND TIMING 


CODE 

SUB- 9 


INSTRUCTION 

Subtract from A 


FUNCTION 

A - (E. A, ) to A 


SEQUENCE / CYCLE (S) : 
EXECUTION TIME 


ROP 


TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

ADR 








B 

050 

101 

Req. Storage 





B 

150 

9 

Set ROP 

(End ADR)(STA+JMP+SQA+SPA+RTJ> 

B 

300 

9 

Clr. ADR 

RNI+ROP+STO 







Wait for reply 





A 

000 

39 

Z - X 





ROP 








A 

100 

51 

X Addend 




Causes (X) to be 



45 

Set XR or 




c om pi em e n t e cJ , 








. thereby, allowing 





MUI(M neg)+DV 

[(M pos)+SUB 

a difference of 








(A) and (E. A, ) 








to be formed. 

A 

250 

39 

Set Adder X 

SUB+DVI+MUI 


— 



300 

39 

Adder - X 







A n 

+ 1 ^ Adder 

EXKMUD(DVI) 






51 

P ^ Adder 

EXKMUD (DVD 




B 

050 

101 

Req. Storage 







37 

Set Adder -► P , 

RAO 


L Update Address for 



41 

Set Adder -► Y 

RAO 


next RNI 


100 

37 

Adder ^ P 







41 

Adder -► Y 







51 

X Addend 

(ADOHDVlXMm) 





49 

A Adder 

ADDfANDfEOR. 

hSUB+DVl+MUI 



150 

9 

Set RNI 

RAO 




RNI 








1 

B 

250 

31 

Set Adder A 

(LDA+ADDfANI 

+ EOR+SUBKRND 


300 

31 

Adder -► A 







9 

Clr. ROP 

RNI+STO 







Wait for reply 
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COMMAND TIMING 


CODE 

INSTRUCTION 

FUNCTION 

AND- A 

AND with A 

A ANDed with (E. A. ) to A 


SEQUENCE / CYCLE (S) -. 
EXECUTION TIME •. 


TIME 


PAGE / 
TERM 


ADR 


B 

050 

B 

150 

B 

300 

A 

000 

ROP 


A 

100 


300 

B 

050 


100 


150 

RNI 


B 

2 50 


ROP 


COMMAND 


Req.' Storage 
Set ROP 
Clr. ADR 
Wait for reply 
Z -X 

X Addend 

+ 1 -*-Adder 
P -►Adder 

Req. Storage 
Set Adder -►P 
Set Adder -► Y 

Adder -►•P 
Adder -►Y 
X -* Addend 
A -►Adder 
Set L.P. 

Set RNI 


Set Adder -►A 

Adder -►A 
Clr. ROP 
Clr. L.P. 

Wait 


CONDITION 


REMARKS 


(End ADR)(STA+JM.P+STQ+SPA+RTJ) 
RNI+ROP I 


(EXI)( DVI)(MUi : 

(EXI)(DV1)(MUI1 


RAO 

RAO 


(ADQKMUIHDVI ) 
ADD+AND+SUB- MUl+DVI 
AND 

RAO 


LDA+ADD+AND- "EOR+SUB 
RNl+STO 


Update Address for 
next RNI 


Forms logical 
product of (A) 
and (E. A. ) 
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COMMAND TIMING 


CODE 

EOR-B 


INSTRUCTION 

Exclusive ©R 


FUNCTION 

A ORed with (E,A, ) to A 


SEQUENCE / CYCLE (S) : 
EXECUTION TIME ; 


ROP 


TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

ADR 







B 

050 

101 

Req.' Storage 




B 

150 

9 

Set ROP 

(End ADR)(STAt, 

JMP+STQ+SPA+RTJ) I 

B 

300 

9 

Clr. ADR 

RNI+ROP+STO 






Wait 




A 

000 

39 

Z 




ROP 







A 

100 

51 

X Addend 




A 

300 

49 

+ 1 Adder 

(EXiKMUiKDVi; 





51 

P -»Adder 

(EXI)(MUI)(DVi; 



B 

050 

101 

Req. Storage 






37 

Set Adder -*P 

RAO 


r Update Address for 



41 

Set Adder -*Y 

RAO 


next RNI 


100 

37 

Adder -*-P 






41 

Adder -^Y 




* 


51 

X ‘-►Addend 

(ADQMDV)I)^MUI 





49 

A •♦Adder 

ADD+AND+EOR 

hSUB+MUI+DVI forms logical 



45 

Set XR 

EOR+(MUI+DVI] 

SRI 

difference of 







(A) and (E. A. ) 


150 

9 

Set RNI 

RAO 



RNI 







B 

250 

31 

Set Adder -►A 

LDA+ADD+AND 

ffiOR+SUB 


300 

31 

Adder -►A 






45 

Clr. XR 






9 

Clr. ROP 

RNI+STO 






Wait 
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COMMAND TIMING 


CODE 

INSTRUCTION 

FUNCTION 

LDA- C 

Load A 

(E.A.) to A 


SEQUENCE / CYCLE (S) : 


ROP 


EXECUTION 

TIME •. 


TIME 

PAGE / 
TERM 

COMMAND 

ADR 



B 050 

101 

Req.^ Storage 

B 150 

9 

Set ROP 

B 300 

9 

Clr. ADR 



Wait 

A 000 

39 

Z -*X 

ROP 



A 100 

51 

X '♦Addend 

A 300 

49 

+ 1 '♦Adder 


51 

P -♦Adder 

B 050 

101 

Req. Storage 


37 

Set Adder *♦ P 


41 

Set Adder "♦Y 

100 

37 

Adder “♦P 


41 

Adder -*-Y 


51 

X “♦ Addend 



Augend = all 



ones 

150 

9 

Set RNI 

RNI 



B 250 

31 

Set Adder -♦A 

300 

31 

Adder -♦A 


9 

Clr. ROP 

375 


Wait 



FORM CA 206 













COMMAND TIMING 


CODE 

INSTRUCTION 

FUNCTION 

RAO-D 

Replace Add one 

(E. A. +1) to E. A. 


SEQUENCE / CYCLE (S) -. 

ROP 


EXECUTION 

TIME •. 



Page 1 of 2 

TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

ADR 





B 050 

101 

Req. Storage 



B 150 

9 

Set ROP 

(End ADRKSTi! 

L+JMP+STQ+SPA+RTJ) 

B 300 

9 

Clr. ADR 

RNI+ROP+STO 




Wait 



A 000 

39 

Z-^X 


(E.A.)->X 

ROP 





A 100 

51 

X-^ Addend 




51 

P->^ Adder 

EXI+MUI+DVi 

^Not used 


49 

+1 -► Adder 

(EXI+MUI+DVI 

B 050 

101 

Req. Storage 



100 

51 

X-> Addend 

(ADQHMUIKDVI) 


49 

+l-> Adder 

RAO 


B 150 

9 

Set STO 

RAO 


B 200 





2 50 

39 

Set Adder ->X 

STO 


B 300 

9 

Clr. ROP 

STO+RNI 



39 

Adder->-X 


(E.A.) + 1-^X 

375 

! 


Wait 



i 

114 





Rev. A 






■ORM CA 206 















COMMAND TIMING 


CODE INSTRUCTION FUNCTION 

RAO-D Replace Add one 

SEQUENCE /CYCLE (S)-. 

STO 

EXECUTION TIME •. Page 2 of 2 



FORM CA 206 


















COMMAND TIMING 


CODE 

LDQ-E 


INSTRUCTION 

Load Q 


SEQUENCE /CYCLE(S)-. 


EXECUTION TIME •. 


PAGE / 
TERM 


ROP 


COMMAND 


FUNCTION 


(E . A , ) to Q 


CONDITION 


REMARKS 


116 

Rev. A 


Req.' Storage 
Set ROP 


(End ADRKSTA+JMP+STQ+SPA+RTJ) 


Clr. ADR 


RNI+ROP+STO 


Wait 


Z ->X 


X '•‘Addend 


Not used 


+1 -Adder 
P —Adder 


(EXI)(DVI) (MUi : 

(EXI)(DVI)(MUi: 


Req. Storage 

Set Adder -P RAO 

Set Adder -Y RAO 


Update Address for 
next RNI 


Adder — P 
Adder — Y 
X —Addend 

Set RNI 


(ADQ)(MUI)(DV] ) 
RAO 


Set Adder -Q (LDA+ADQ)RNI 


Adder — Q 
Clr. ROP 


(E.A.)-Q 


RNI+STO 


Wait 


ORM CA 206 













COMMAND TIMING 



CODE 


INSTRUCTION 



FUNCTION 


ADQ-F 


Add to Q 


(E.A, 

. ) + Q to Q 

SEQUENCE / CYCLE (S) -. 








ROP 





EXECUTION 

TIME •. 






TIME 

PAGE / 
TERM 

COMMAND 

CONDITION 

REMARKS 

ADR 








B 

050 

101 

Req.. Storage 





B 

150 

9 

Set ROP 

(End ADRHSTA- 

- JMP+STQ+SPA+R T J ) 

B 

300 

9 

Clr. ADR 

RNI+ROP+STO 






Wait • 





A 

000 

39 

Z -♦X 





ROP 








A 

100 

51 

X -* Addend 



Not used 

A 

300 

49 

+ 1 '♦Adder 

(EXI)(MUI)(DVI 





51 

P '♦Adder 

(EXI)(MUI)(DVI 

1 

j 


B 

050 

101 

Req. Storage 







37 

Set Adder -*-P 

RAO 

i 

r* Update Address for 



41 

Set Adder *♦¥ 

RAO 


next RNI 


100 

37 

Adder ♦•P 







41 

Adder -»Y 



j 




49 

X •♦Augend 

ADQ 

“1 




51 

Q -♦Adder 

adq 

1 

1 



150 

9 

Set RNI 

RAO 


> (E.A.)+(Q)-Q 

RNI 








B 

250 

33 

Set Adder -♦Q 

(LDQfADQ)RNI 




300 

33 

Adder -♦Q 







9 

Clr. ROP 

RNI+STO 






Wait 
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COMMAND TIMING 



INSTRUCTION 


SEQUENCE / CYCLE (S) -. 
EXECUTION TIME •. 


TIME 

PAGE / 
TERM 

A 050 

71 

ADR 


100 


250 

69 

300 

49 


350 
B 050 


150 

STO 
B 250 
300 


COMMAND 


Set INT REG. 

Set INT F.F. 

+1 -*■ Adder 
Set XR 
Y -*• Adder 
Q -*-Adder 
Set Read Index 

CIr. F REG 

Req. Storage 
Set Adder -♦X 
Set state -*■ Y 
Set Adder -*■ Y 

Adder **X 
state -*■ Y 
P-» Adder 
X-* Augend 

Set STO 

Set Adder -*-X 
CIr. ADR 
Wait 


FUNCTION 

Interrupt occurs during first pass of 
Addressing 


CONDITION 


REMARKS 


(MT)(EnabIed)(RNI+(Ind) Adr. ) 


INT 

I NT 

(INT)(ind)(q)(R]> I+A?^0) 
(INT)(ind)(q)(R^ I+A5^0) 
(INT)(ind)(i)(RN [+A?^0) 


Not used 


(ind)(q)(RNI+A?^( )+INT 
INT 

(INT)(Ind)(q)(R^ I+A?^0) Not used 


(X) now = -1 

INT+RTJ ~1 (P)+(-l)-*- Adder 

INT(A=0) J ^ 

(STA+STQ+SPAHRTJ)End ADR+INT 


RAO 

RNI+ROP+STO 


(X) now = original (P) 


(Continued on pabe 121.) 
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COMMAND TIMING 



INSTRUCTION 


SEQUENCE / CYCLE (S) : 


FUNCTION 

Interrupt occurs during Indirect 
Addressing 


EXECUTION TIME •. 


PAGE / 
TERM 


COMMAND 


CONDITION 


REMARKS 


Set INT REG. 


X -♦Addend 
CIr. ind 

Set Adder -♦¥ 
Set INT F.F. 


RNI(A=0) 

X, -=0(RNI + r) 
1 o 


(INT)(Eriabled$(ind+RNI) 


+1 -*.Adder 
Set XR 

CIr. F REG 


Req. Storage 
Set Adder -»X 
Set state -*•¥ 


(ind)(q)(RNI+A?^ (|)+INT 
INT 


Adder -♦X 
State -♦¥ 

P -*-Adder 
X-* Augend 

Set STO 


INT+RTJ 

INT(A=0) 


(X) now = -1 


(P)+(-l) -♦Adder 


(STA+STQ+SPA+RTJ)End ADR+INT 


39 Set Adder -X RAO 


(X) now = original (P) 


CIr. ADR 


RNI+STO+ROP 


( Continued on pbge 121. ) 


FORM CA 206 
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COMMAND TIMING 



INSTRUCTION 


SEQUENCE / CYCLE (S) -. 
EXECUTION TIME •. 


TIME 

PAGE / 
TERM 

A 050 

71 

REG 


A 100 



B 050 


B 100 


COMMAND 


71 Set INT REG. 


Set INT F.F. 

P -►Adder 
+ 1 -►Adder 

Req. Storage 
Set state -►¥ 
Set Adder -►¥ 

Set Adder -►P 

state -»Y 
Adder -►P 
P -►Adder 

Set RNI 
Set ROP 

Set STO 

Set Adder -►X 

Adder -X 

Clr. REG 


FUNCTION 

Interrupt occurs during REG inst. 


CONDITION 


REMARKS 


(INT)(Enabted)(R.NI+(ind)ADR) 

Shift cycle 
Shift cycle 


INT 

EXI+SPB+CPB4 INT 

EXI+SPB+CPB 


Not used - used only 
in returning to RNI 


(Y) = location of return Address 
return Address -►P 
(INT+RTJKADR+REG) 


EXI+SPB+CPB-ip NT 

CSPB+CPB+EXII(INT) 


Not used 


[TsTA+STQ+SPi +RTJ)End ADR+INT]ADR+REG 
RAO 

(X) = return Address which is 
stored during STO 


(Continued on page 121.) 
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COMMAND TIMING 


CODE 


INSTRUCTION 


FUNCTION 

Interrupt 


SEQUENCE / CYCLE (S) -. 


EXECUTION TIME •. 


PAGE / 
TERM 


STO 


COMMAND 


CONDITION 


REMARKS 


49 I Y -►Adder 


INT+RTJ 


location of return Address 
Adder 


Clr. Enable INT 
Clr. INT F.F. 

Set Adder -*• P 


INT+RTJ 


Adder -*-P 
P -* Adder 
+ 1 -►Adder 

Req. Storage 
Set Adder -► P 
Set Adder -► Y 

Adder -♦P 
Adder -►Y 

Set RNI 

Clr. STO 


location of return 
Address + 1 “►P, Y 


' : 121 
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